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For railway rolling stock, automobile and general 
engineering purposes. 

Expert supervision of all processes, steelmaking, 
rolling, coiling and heat treatment, ensures a 
first class product. 


ENGLISH STEEL CORPORATION L° 


SHEFFIELD 
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e~~ | - PROFILE GRINDING | 
~ | MACHINES 


Pa 


A fifty-to-one drawing of the 
desired profile is mounted on the 
% drawing table of the machine, 
oy and is used in conjunction with 4 bd 
: mse” increase output in the 
‘ pantograph imparts a fifty-to- 
One reduction to its final arm in 
which is incorporated the pro- 
iy Up-to-date toolroom 
Work is focussed under the 


microscope, and the tracing 
point of the pantograph moved 





H along the drawn profile. The 
Pantograph i grinding wheel is fed manually 
into the work and the exact 
P progress of grinding can be 
Workpiece 0 

ee followed in the field of the 


Grinding Wheel 





projection screen or microscope, 


— These machines are currently used in the toolrooms of a host 
rs | of important aircraft, automobile, watchmaking and general 
engineering organisations for the production of profile gauges, 
form tools, press tools and many other highly precise aids to 














production. 

Operators and managements in these works fully appreciate the 
value of the Wickman Optical Profile Grinding Machine—*The 
most helpful piece of equipment we've got,’ says one—and 
another, ‘““We could ‘not produce our type of work without it.” 
We would like you to meet some of these users, we think they 
would convince you. Why not let us take you round, or send 














you fuller information. 


Sy 


CIRCULAR FORM DIE GAUGE for Stator FLAT FORM TOOL 
TOOL Blade Tungsten Carbide Tip 


Grinding time 14 hours Gauge Steel om unshaped tip 
Accuracy 001” Stock removal 015” t ( ir 
Grinding time 2) hours 
Accuracy 0003 


WICKMAN of COVENTRY 


LONDON BRISTOL . BIRMINGHAM MANCHESTER 
LEEDS ; GLASGOW ; NEWCASTLE : BELFAST 





320 WMG 
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ROTARY SHAFT SEALS 


In leather and synthetic 
rubber for all requirements; 
from 1/4" up to 36” shaft; in 
built-up type or bonded, 


“ROMET” 
FACE TYPE SEALS 
For all water pump and 
similar applications, 


“0” RINGS 


Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together 
with the correct compound- 
ing of material, are essential. 


William the Conqueror. 


Crowned King of England on Christmas Day 1066 
+ When it was learned that William’s whole — f 
Sovernment twas to be on mew and vere a lines 
rebellion broke owt. These uprisings provoked the King to 
= such freat crwelty that be exterminated the epulation 
ange areas. The impact of this was felt for centuries hageres 
most important change was the reconstruction of society RECIPROCATING SEALS 
sessentially feudal theory. William died at Rowen on (“C" & “0 RINGS) 
“a eptember ath 1087, his later years having been occupied For all types of hydraulic 
; wit holding down and organizing. bis new Kingdom, and pneumatic applications, 


oA CUSTOMERS’ 
A \ SPECIFICATION SEALS 
ut ori yj ; / All types of seals are 
~ made to customers’ own 


requirements. Our technical 


cee 


representatives will be 
pleased to call arid discuss 


on Seals v ig 


GASKETS LTD., Factory Centre, Birmingham, 30 


iti te ait. st 
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With acknowledgements to 
Standard Motors Limited 


Coventry. 


‘** Ah! the heart of efficient production 


Specialists at work —undoubtedly.” 





THE TWIST PRILL SPECIALISTS 


HEAD OFFICE: 
STANHOPE STREET - BIRMINGHAM 12 «© Tel: CALthorpe 1381 (5 lines) 
MANCHESTER OFFICE : LONDON OFFICE GLASGOW OFFICE 

8, WILMSLOW ROAD 295,EUSTONROAD 79, CROWN STREET 
MANCHESTER, 14 | LONDON, N.W.I GLASGOW, C.5 


Te/: Rusholme 6224 (3 lines) Tel EUSton 5311 (3 lines) uth 9313 (3 tines) 


smM/MC. 1181b 
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KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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Micro-conspiracy 


To overthrow your ideals is their sole object. 


Insinuating themselves into the most vital places, 


they seek only to destroy. Abrasive particles of 


microscopic dimensions, they penetrate freely 
through all but the most efficient filters, and 
wear away all the vital bearing surfaces. 

The Purolator ‘Micronic’ filter, however, arrests 
them; its plastic-impregnated paper (of specially 
controlled texture pioneered by Purolator) has 
the requisite fineness, yet with such a generous 


area as to pass the oil freely. 


MICRONIC OIL FILTER 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
LEAMINGTON SPA, ENGLAND 


TERED TRADE MARKS: ‘PUROLATOR’, ‘MICRONIC’ 
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HYDRAULIC 


CLUTCH ACTUATION 


The diagram shows the application of the Lockheed hydraulic 
actuation to a standard Borg and Beck clutch, In thi 
master cylinder is one of Siamese twins, the other maste1 


serving the Lockheed hydraulic brake 


One of the outstanding advantages of this system is that the flexible 





pipe which operate the slave cylindes eliminates all trouble due to 
interference with the clutch-actuating linkage, such as is Commonly 
experienced owing to the movement of the engine on its tlexibl 
mounting 

This actuating system has done a good deal to eliminate cases 
of judder which have originated in the clutch linkage geometry 
Furthermore, this system is, of course, self-lubricated and j 


practically free trom. friction. 


BORG& BEC 


BORG & BECK COMPANY LTD., LEAMINGTON SPA, | 
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TRANSITION 
PERIODS 


Course Angle 


Roll Angle __*4 > 


RH 





ROLL UNDER-STEER 
SWERVE 





| THEORETICAL | 


OVER-STEER | _.—- 
| 


Theoretical Steering 
Wheel Angle 


Roll Over-steer 


Rol! Under-steer _ 


Illustration redrawn 
from diagram in a 
paper by Kenneth A 


Stonex 


SUBTLETIE: 


The Transient Stage: 1. Introduction 


In these essays we have so far only considered the factors 
that affect the steering or handling behaviour in steady 
conditions, i.e., when rounding a curve of constant radius at 
a constant speed. Experiments to study handling behaviour 
were in fact first made in such steady conditions on a steering 
pad, a flat concrete disc of rather over 250 feet diamete uch 
as is now available for use by member firms at the Motor 
Industry Research Association proving ground near Nuneaton. 
These early experiments served to show the effect of various 
car and tyre factors on the car behaviour in such steady 
conditions, and enabled a valuable fund of knowledge to be 
built up. 

Unfortunately, at least for the experimental engineer with 
ideas of a simple life, cars do not spend their time 1 ding 
curves of constant radius at constant speed. Just as the high- 
way or railway engineer joins one curve to another or to a 
straight by a transition curve, so a car passes through a 
transient stage between one set of steady conditions and 
another. During this transient stage factors additional to those 
we have already considered influence the steering behaviour 
of the car. The first description of a method of studying car 
behaviour in the transient stage was contained in a paper 
“Car Control Factors and Their Measurement” by Kenneth 
A. Stonex, which was published in the 1941 S.A.I 
tions. He called his method * The Checkerboard Test’. A car 
which had a movie camera on the roof aimed at a point about 
20 feet in front of the car, and which also had dials showing 


Transac- 


front wheel and rear axle steering angles mounted in the camera 
field of view, was driven over a ‘checkerboard’ surface to 
simulate a swerve from one traffic lane to another alongside it. 
From the resulting exposures the roll, course and pitc! 

were deduced and plotted for the whole manoeuvre. If a car 


subjected to this test has had its behaviour previously investi- 


AUTOMOTIVE PRODUCTS COMPANY 


ano | 
NDER-STEER | 


LIMITED, 





Ji_K 





PASSING A TRUCK 


OF STECRING 


gated on a steering pad, the differences between steady and 
transient condition behaviour can be arrived at and studied 
to try to find the reasons for their existence. 

Although Stonex gives in his paper the results for one car 
only at only one speed it is nevertheless profitable to stop and 
look at his results, and at the comments made on his method 
by Olley in his I.A.E. Paper *‘ Road Manners of the Modern 
Car ” (Proc. 1.A.E., Vol. XLI). 

As one would expect, although front slip angle — and 
hence front sideways acceleration increase fairly rapidly 
(the former more quickly than the latter), the arrival of rear 
slip and rear sideways acceleration is delayed, as also is roll 
angle build-up. Steering wheel angle divided by the overall 
steering ratio is appreciably more than the front wheel angle, 
showing the existence of steering ‘sponge’. 

The fact that sideways acceleration builds up more slowly 
than drift angle implies that there is some delay in the develop- 
ment of cornering thrust. It must take a little while in any 
case to establish the proper pattern of tread elements in 
relation to the road, and this may be the main reason for 
the lag in the sideways force increase. Quite apart from this 
lag, however, there are other reasons for the apparent non- 
agreement of car behaviour in steady and transient conditions, 
the principal ones being due to the introduction of the car 
inertia as a factor. This, for instance, is seen to be responsible 
for the gradual build-up of roll angle, and hence the delay in 
introducing any roll-steer effects into the car behaviour. 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 
LEAMINGTON SPA, ENGLAND 
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See the latest equipment for 
speeding production at Britain’s fourth 


MECHANICAL HANDLING 
EXHIBITION & CONVENTION 


OLYMPIA « LONDON « 9-19 JUNE 1954 


MECHANICAL HANDLING is so important that no industry can 
function properly without it; unnecessary work is eliminated, 
bottlenecks are overcome, and production is increased many-fold. 
Britain’s Mechanical Handling Exhibition and Convention—held 
every second year—is the biggest of its kind in the world. Nowhere 
else can you see such a comprehensive range of equipment, or hear 
experts in so many industries discuss the latest machines and methods 

This year’s Exhibition will demonstrate the enormous strides made 
in handling techniques during the last two years, and bring to the 
Convention platform Britain’s leading mechanical handling engineers 
who will point the way to higher output at lower cost. Plan your 
visit today ! Post the coupon for full particulars. 


The world’s largest display of 


Conveyors, elevators, hoists, stackers, cranes, 
mechanical loaders and shovels, fork lift trucks, 
industrial trucks, coal handling plants, overhead 
runways, aerial ropeways, grain handling plant 
tipplers, 


equipment 


wagon pneumatic installations and 


ancillary 


Many working exhibits. 

So vast is this exhibition that ample floor space 1s 
provided for much of the equipment to be de 
monstrated under working conditions 


Special Facilities: 

Full information service; free consulting bureau 
overseas visitors’ reception and lounge; industria 
cinema ; post office, etc. 


Organized by ‘ MECHANICAL HANDLING '—the journal of industrial mechanization 


To: “Mechanical Handling,” Dorset House, Stamford Street, London, S.E.| 


Please send me the 1954 Exhibition Brochure with details of Convention, free season ticket, etc 


NAME 


ADDRESS 
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p~DUSTHIAL 
reactor 


We are proud to publish the fact that in many fields of engineering 


the Bulk of Britain’s Manufacturers use BONDERITE 


to safeguard their products against rrosion other, confines any rusting to the damaged area 
and to protect a fine finish against eeping and thereby safeguards the finish against 
failure caused through accidental dama unsightly flaking. Put another way :— 
Careful treatment can reduce but ne elimi- BONDERIZING MAINTAINS THE FINISH 
nate the risk of a painted surface becoming cut UP TO SCRATCH. 

or scratched right through to expose | metal. Incidentally, if you are not in regular receipt of 
However, should such an accident r, the “The Bonderizer”’ (representative issues of which 
Manufacturer and Owner of a ‘“ Bonderized”’ are illustrated) we should be happy to add your 
product both know that the **Bonderit« ating name to our Mailing List. We are confident you 
between paint and metal, keying « to the will find its features of interest. 


BONDERIZING - PARKERIZING - PYLUMIN 
PARCO-LUBRITE 


LDER! L SE OO 6 4, 


The 
men MINT FRERES CIRCULAR 100m 
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b Drop Forgings are also supplied for 
Marine, Aircraft, Vehicle and General Engin- 


“eering work in Carbon Steel and Alloy Steels 
for difficult conditions of stress, heat and 
corrosion. 


FIRTH; 





2 | 2,500 nn. 
n, | DIESEL 


Ef Qe 


-| ENGINE 


Where there is power there is 
stress! ... carried by 3) ren’ 
Forgings in Alloy Steels of the 
finest quality. 


DROP FORGINGS 


THE FIRTH-DERIHON STAMPINGS LTD - TINSLEY - SHEFFIELD 
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How are you fixed for CiL0PS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated .. . for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we’ve got 98 years’ experience behind us. 





HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM : LONDON - MANCHESTER 


_— — crc 























and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
for tool racks, etc., from }” to 
z” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 
enamel, from }” to 14”. 


1364—a clip for kitchen cabinets 
— rustproof finish. ; 


oe 


Really interested in springs? 
This book — Spring Design and 
Calculations pecked from cover 
to cover with spring data, is yours post 
free for 12/6 
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HIGH SPEED 


TWIST DRILLS 


ALSO CARBON STEEL 
TWIST DRILLS. 
ALL SIZES AVAILABLE 
EX. STOCK. 


SHEFFIELD STEEL 


Marsh Brothers & Co. Ltd. 


PONOS STEEL W OQiP.O. BOX 82. SHEFFIELD. 1 
TELEPHONE SHEFFIELD 20194 TELEGRAMS MARSH SHEFFIELD 


LONDON OFFICE WARDROBE COURT AND CHAMBERS 
146a QUEEN VICTORIA ST. EC.4. TELEPHONE: CITY 2363-4 
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FLEXIBLE 
COUPLING GEAR LEVER 
COMPOMENT COVER 
FILTER 
PLATE 


Rubber mouldings — often with metal 


insets —are all in the day’s work at Andre’s. 
When desired we gladly co-operate in design 
to make the best use of modern rubber tech- 
niques. For intricate mouldings or those 
required to meet exacting conditions, 

it will pay you first to consult Andre. 


Our technicians are at your service. 
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REFRIGER/ TOR 


Liv 


TELEVISION 
MASKS 


MOULDER 
RUBBER WHEELS 





Jack of all trades 





The BANTAM lightweigh 
Cutting Machine 


for hand guided or fully automatic operation 


Here are four practical applications of a single 
lightweight unit so adaptable that it can produce 
bevels up to 45°, describe circles of any diameter 
you want between 3 inches and 45 inches, and cut 
mild steel of any thickness up to 2 inches. It can be 
used for either fully automatic or hand guided cutting. 
Equipped with the well-known Cutogen one-piece 
nozzle for use with oxy-acetylene, it produces clean 
machine-finish cuts on relatively intricate shapes. 
Two further refinements are a reversing-switch for 


track-mounted straight cuts, and a cross traverse 


16 


arm with quick-acting locking lever for aligning the 
nozzle over the work with minimum delay. All steel 
parts are oxidised against rust, and the controls and 
By reason 


and 


hose attachments are chrome finished. 


of its versatility, strength, powerful motor 
sensitive speed control, the Bantam does the work 
of much heavier and more expensive machines. 
Accurate and efficient in all plate-cutting applications, 
it quickly pays its way in any fabrication shop. 

Your nearest B.O.C office will gladly furnish full 


details. 
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‘CASSEL’ 
HEAT TREATMENT SERVICE 
for the Automobile Industry 





including 
AUSTIN, FORD, HUMBER, MORRIS, 
STANDARD, TRIUMPH and VAUXHALL 


Salts and Salt Bath Furnaces for the casehardening and heat 
treatment of gears, shafts, spindles and a large number of other 


moving parts requiring high wear resistance and a good finish. 





DEMONSTRATION CENTRES 


are maintained in Birmingham, London and 
Glasgow, where customers’ problems are 
| investigated and advice is given free of charge. 
| Treatment of work is undertaken. at normal 
| 


® Accurate control of temperature 
© Simplicity of operation ® Low cost 
® High output ® Clean, scale-free finish 


© Uniform results commercial rates. 








‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.|I 


C.C,.164 
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PLAN YOUR NEW MODELS 
WITH xt DUN 


PRODUCTS 


VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We’ll gladly help you 


plan a new design or modify an existing one 


AC SPARK PLUGS 


AC OIL FILTER 








Write to AC-DELCO Division of General Motors Limited 


Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, ‘Telephone: Coventry 40491 
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watching for breaks... 


Whether you’re dealing with welds or 
wickets, castings or cricket balls, you can’t afford to go 
by appearances. Something that looks as innocent 
as an underarm lob from your maiden aunt develops 
a break when you least expect it — and then you’re 
stumped. Of course, the people who really score are 
those who use radiographic inspection to spot the 
breaks before they happen. Naturally, the best records 
are made on ILFORD Industrial X-ray films, full 
details of which will be found in the new ILFORD 
booklet “‘ X-ray Films, Screens and Chemicals for 
Industrial Radiography”, a treatise in miniature on 
this important branch of non-destructive testing. 


Write for a free copy to-day. 


L F 0 R D Industrial X-ray Films 


in the service of Industry 


ILFORD LIMITED - ILFORD - LONDON 
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The symbol that means 


CERTIFIED ZINC ALLOY DIE CASTINGS 


On April Ist 1954 the following members were 


The British Standards Institution, in collaboration 
with the Zinc Alloy Die Casters Association, has 
introduced a certification scheme for zinc alloy die 
castings. Under this scheme, zinc alloy die casters 
may be licensed by the B.S.I. to use the Kite Mark 
¥Y on their castings as a guarantee that they are 
produced under strict analytical control and subject 
to inspection by the B.S.I., and that they comply 
with British Standard 1co4. 

Certified castings normally bear the Kite Mark Y, 
“*B.S.1004”’ and the die caster’s name, trade mark, 
or B.S.I. licence number. To ensure complete 
satisfaction we recommend that, on all your orders, 
you should specify: ‘Certified zinc alloy die castings’. 


licensed to operate the scheme : 

ADVANCED PRESSURE DIECASTING CO. LTD 
BIRMINGHAM 

ALLOY PRESSURE DIE PRODUCTS LTD., WILLENHALI 
ARMSTRONG’S PATENTS CO, LTD., BEVFRLEY 

THE BIRMINGHAM ALUMINIUM CASTING (1903) CO 
LTD., BIRMINGHAM 


BRITISH DIE CASTING & ENGINEERING CO, LTD 
NEW BARNET AND NORTH SHIELDS 


BURDON & MILES LTD., ENFIELD HIGHWAY 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD 
FRY’S DIECASTINGS LTD., LONDON, $.W.19 
GILLS PRESSUPE CASTINGS, BIRMINGHAM. 
CHARLES HILL & CO. LTD, (4 Preciston Die Casti 
BIRMINGHAM 

JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM 
JOSEPH LUCAS (BLECTRICAL) LTD., BIRMINGHAM 
METROPOLITAN PLASTICS LTD., LONDON, 8.8.8 
THE SHAW FOUNDRY CO., WILLENHALI 
STREBOR DIECASTING CO. LTD., RADCLIFFE 
T.A.L. DEVELOPMENTS LTD., LONDON, N.17 
WESTERN DIECASTING LTD., BRISTOL 
WOLVERHAMPTON DIE-CASTING CO. LTD 
WOLVERHAMPTON 


ZINC ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE, TURL 
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STREET, 


OXFORD 





Photographs by courtesy of Pressed Steel Co. Ltd 


A Good weld deserves — the finest body filling solder 


Only body filling solders of guaranteed purity and specifications or to special alloys. Entocene Solder 
consistency give the high standard of finish demanded Paint for pre-tinning on body work and for certain 
in the automobile industry today, Enthoven solders sweat soldering work is easy to use, clean and econom- 


are manufactured under rigid labora- ical in operation, Tricene Soldering 


tory supervision to meet the exacting Fluid for use with all soft solders 


requirements of the coach builder, ives safe, vigorous fluxing without 


g £ 
Enthoven Tinmans, Blowpipe, Ingot and = corrosive residue. 

Solid Wire Solders are supplied to 

B.S. 219-1949 and to customers’ a ’ staff are available for consultation. 
special specifications, Enthoven Body Z Technical data, descriptive literature and 


Solder is supplied in sticks to standard a samples will be gladly sent on request. 


ENTHOVEN, seven excouers 


ENTHOVEN SOLDERS LIMITED, 89, UPPER THAMES STREET, LONDON, E.C.4 Telephone : MANsion House 4533 Telegrams : ENTHOVEN PHONE LONDON 
#3613 cal 
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the things 
they make 
at Holroyd’s 


THEY’VE WRITTEN A BOOK ABOUT THEM 


Holroyd’s have written a book about their Worm Gear 
Reduction Units. It gives full details on their Underdriven, 
Overdriven and Vertical Type Units — selection and 
service, horsepower and torque, dimensions, efficiencies, 
lubrication and maintenance — all the facts a worm 
gear user needs. They’ll be glad to send you a 
copy, together with information on the 
other three kinds of Worm Unit shown above, 
(the ‘F’ and double reduction types). 
Their address is John Holroyd & Co., Ltd., 


Milnrow, Lancs. 


QUICK DELIVERIES 
CAN BE MADE OF ALL 


Holroyd WORM GEARS 
AND WORM REDUCTION UNITS 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a Very compact box. 


Larger angular movement. 


range of sizes For fore-and-aft or transverse layout. 
covering every type Trunnion of spigot mounting alternative 


of chassis. on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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‘ aM {yr > ‘THE MIDLAND MOTOR CYLINDER CO. LTD, SMETHWICK,STAPES. 











REGO. TRADE MARKS 


the metal of the age 


and the automobile industry . . . 


lhe increasing use of stainless steel today in 


There is rt terial more suitable for motor 
vehicle fit than stainless steel. Its the automobile industry is proof of these 


hard-wear rfaces can neither chip nor qualities, 


e metal is solidly stainless 


peel off 
throughout 
The Morris Oxford radiator grille is manufactured 
The gleam finish of these parts requires entirely from “Silver Fox 17°’ Stainless Steel and 
jraphed in natural colour by courtesy of 


maintained merely by the 1 
Morr Votors I ted, Oxford. 


no polis h 


use of soa vater. 





FOA & COMPANY LIMITED 


(ssociated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS °<: Nr. SHEFFIELD 


SAMUET 


ENGLAND 
F 309 
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There are many places 
in which F.B.C. ‘specials’ 
are a great aid 

to the designer 

they can save space 
and weight, carry 
greater loads in the 
same space, or run 

at unusually high 
speeds or stand up 

to unpleasantly high 


temperatures and in 


many ways benefit the 


design and performance 





Our engineers will 
always collaborate in 
the design of 
‘special’ ball and 


roller bearings. 


FISCHER BEARINGS 
COMPANY LIMITED, 


WOLVERHAMPTON. 


Fischer Bearings Company Led., 
and Timken-Fischer Stockists Led., 
Birmingham, are both subsidiaries 


of British Timken Led 


npr 
BC 


BALL & ‘ROLLER BEARINGS 
F.B.C FISCHER 














>. 


fie 
Ne 


WicY¥c\c¢ Tools In THE SERVICE OF 
THE AUTOMOBILE INDUSTRY 


Hicycle tools should not be confused with ordinary 50-cycle electric tools 
Operating instead on 200 cycles they devel a motor speed which is sus 
tained under all operating loads. This means measurably more work in a 
shorter period, and although possessing the toughness of air tools their 
operating costs are considerably lower. Moreover, Hicycle tools are safe, 
only 125 volts or 72 volts to earth. 


Hicycle is accepted as THE modern production system wherever drilling, 
reaming, tapping, nut-running, studsetting and grinding operations are 
carried out on any scale. In fact, Hicycle should be investigated wherever 
there are more than two or three power tools in use. 


Automobile construction is one of the many industries in which Hicycle has 
proved its power to increase output and lower costs. Write for publication 
S.P.354 as a first step to increasing the efficiency of your production. 


FOR THE RIGHT APPROACH...THE RIGHT EQUIPMENT 





z 


| 
caucin' | Consolidated 


CONSOLIDATED PNEUMATIC TOOL co. LTD ° LONDON & FRASERBURGH 
Reg. Offices: 232 Dawes Road, London, S.W.6 * Offices at Glasgow * Newcastle *- Manchester - Birmingham * Leeds * Bridgend - Belfast 
Dublin * Johannesburg © Bombay © Melbourne Paris Rotterdam ° Brussels * Milan * and principal cities throughout the world 
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Quality and Diversity 1 
, T 

MILD STEEL FLA 

ROLLED probpuUctTs.-- 











MONTAIGNE wrote: ‘The most universal quality ts diversity’ 


The craft of the steel producer rests in providing the diversity of 
products demanded by the customer, whilst maintaining and also 


enhancing his standards of quality. 


RTSC Home Sales Limited sells in the home market the 
high quality Mild Steel Flat Rolled Products of RicHarp THoMas & 
BALDWINS LIMITED and THE STEEL COMPANY OF WALES LIMITED 
comprising:— 

Sheets Welsh Charcoal ‘Tinplate 

(Uncoated and galvanised) 

Coils Tinned Sheets 

Plates 

(-1181” to +75”) 

linplate Leadcoated Sheets 

Staffordshire Heavily 

Coated Tinplate Blackplate 


Ternecoated Sheets 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
47 Park Street London WI 


Telegraphic Address: “Homerold” Audley London - Telephone: Mayfair 8432 





Provincial Offices in ———— — 
BIRMINGHAM: MANCHESTER: WOLVERHAMPTON 
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FIVE GOOD 
REASONS 
FOR specifying 


GIRLING 


EXTRA HEAVY DUTY 


BRAKES 


% MOUNTED ON HEAVY 
GAUGE TORQUE PLATES 


% MEEHANITE CAST SHOES 
WITH TWIN WEBS 
BUTTRESSED FOR EXTRA 
RIGIDITY 


* INTERCHANGEABLE CAM 
OPERATED ‘FIXED CAM’ 
ASSEMBLIES GIVING A 
MAXIMUM SHOE LIFT OF 
0.170 INCHES 


%* CONSIDERABLY REDUCED 
WEIGHT 


% LOW INITIAL COST 


<THE BEST-BRAKES-IN-THE WORLD, “™ae” 





TYSELEY BIRMINGHAM 11 
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WELSH HARP » EDGWARE ROAD - LONDON N.W.2 + Telephone GLADSTONE 0033 





ALSO AT BIRMINGHAM Tel. SPRINGFIELD 1134/5 * STOCKPORT Tel. STOCKPORT 5241 » GLASGOW Tel. MERRYLEE 2822 
PSC 
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POP" is a Registered Trade Mark of the manufacturers 


Geo. TUCKER EYELET Co. Ltd. 


ONE Crone Walsall Road - - BIRMINGHAM 22.  asev@ 


OPERATION y 
TRADE MARK 
CONSULTANTS AND TOOL MANUFACTURERS AIRCRAFT MATERIALS LTD. MIDLAND ROAD, LONDON N.W.1 | 
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. Consul & Zephyr 
: FSi many variants but 


few have departed so boldly 









from the now-conventional 
wishbone as the Ford design. This 
takes the fullest advantage of 
modern rubber engineering and 
utilizes Metalastik Ultra - Duty 
bushes and Bonded-Cone bushes. 
These, with a sustained behaviour 
unequalled by any other bushes, 
are used at all three critical 
points controlling the front-end 


geometry, resulting in handlin; 





properties that evoke warm praise. 


METALAST!K 


Si 






enc 


ane y s 
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THE KEY TO 
NO REAMING INCREASED | 
PRODUCTION/ 


No 
MAch IN Nc ei 


Where bearings and bushes are being used pro- 

duction output can be increased and production costs 

reduced by specifying Compo and Powdiron. These self- 

lubricating, anti-friction bearings are produced by the powder 

metallurgy process, formed in hardened steel dies. They are finished 

to very close tolerances and supplied ready for press fitting without reaming 

or machining. Furthermore, their oil impregnation dispenses with oil grooves, oil 


holes or lubricators. Specify Compo and Powdiron and speed up your plant production. 


bh COMPO 


OROU 
ONZ 
BEARIN( 


. 
Ne 





A comprehensive range of 





standard cylindrical bushes 


is available from stock 








Powdiron ee 


SINTER] BOUND BROOK BEARINGS LTD. 
>I N : ER TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
IRON Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless Lichfield 
BEARIN 
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LONDON 


MAY WE SEND YOU OVASTOCK LIST? 
if you would like to have it regularly, 
kindly drop a card to our nearest branch, 
FOUR BRANCHES 
AT YOUR SERVICE: 
WOLVERHAMPTON, ALSO 
Royton: Stadium Works, Dogford Road, 
Royton, Nr. Oldham, Lancs. 
H. F. SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Oldham Main 4204 and 7551 
Telephone: Wolverhampton 22266/7/8/9 Telegrams: ‘Spencerian’ Bristol: G.W.R. Warehouse, 
Canons Marsh, Bristol 
Telephone: Bristol 25793 
London: Talbot Road, West Ealing, 
London, W.13 
Telephone: Ealing 967! 





— 
mee 


Meese ee VY YY 


if he’s an average motorist, the brake he 
applies is Ferodo lined. This is true, whether his 
car is new or pre-war, for not only do the majority 
of manufacturers specify Ferodo linings for their 
new models, but most garages, too, use Ferodo 
for all re-lining jobs. There must be a reason for 
such wide-spread approval. Why are Ferodo 
Brake Linings so universally preferred ? 


FERODO FACILITIES FOR RESEARGH é 


In the Ferodo chemical research lab: ies there 


is continual investigation into the 
hasic materials. The fibre structur liflerent 


kinds of asbestos . .. the molecula icture of 


rties of 


the phenolic resins used for bonding 


studied, confirming, rejecting, am) tradi 


tional knowledge. The result is the a to select 


and use materials to their greatest ad 
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Here the inherent qualities of a material and its 
potentialities as a brake lining «:re assessed. Test 
machines, free from the vagaries of weather, driver 
and road conditions give concise, accurate results. 
Many new recording instruments have been in- 
troduced, like the radiation pyrometer, with a 
response time of a few thousandths of a second. 
The Test House is also used to check sample 
linings from actual production batches. Thus 
both present and future standards are protected. 


A view of the Test House, showing the three-shoe brake &ning assembly 


The Ferodo Test Fleet contains vehicles of all 
kinds, and new models are constantly added. 
Test drivers, using their cars as a chemist uses his 
laboratory bench, observe and record the perfor- 
mance of sample linings under every kind of road 
condition. 

All the intense research and endless testing 
carried out by Ferodo scientists and technicians 
reaches its culminating point when the average 
driver puts his foot down. The car stops 
smoothly, safely ... Ferodo thoroughness has 
proved its worth. 


One of the Ferodo Test Fleet cars 


sMEESTING ARE FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES 


BRAKE LININGS 
AND GLUTCH FACINGS 


FERODO LIMITED + CHAPEL-EN-LE-FRITH 


4 Member of the Turner & Newall Organisation 
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The Eyrie of the Eagle. high perched @f Mountain 
ledge where neither beast nor man may violate the acy of its nursery, 
presents a picture of inaccessibility. Ovet@oming this problem in 
the industrial field is made easy by the employment of * Reservoil” 
sintered-metal oil-retaining bearings, so that where Maintenance 
for lubrication is difficult or undesirable, oil & 
fed automatically to the bearing surface by 


capillary action, 


gwot, 
SINTERED METAL 
: eave Textile Machines are an instance 
OIL RETAI where * Reservoil’ bearings can be 
zs *» wD ; ? RS used to advantage. These bearings are 
suppliedin shapes and sizes for every 
normal medium duty, but attention is 
drawn to the range of plain cylindri- 


cal bearings to B.S.1. Standard di- 
mensions. Write for Catalogue S D40 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.II} — BATTERSEA 8822 


SM 118 
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C 
. . . an answer tovevery SEALING\PROBLEM 
| in the Motor Industry 


©, U, 0 and special wiper Vv, W ey oe ge 
Yecerons in natu synthetic > Ow = . 12 , 
f" silicon rubber ™ ’ a a ef 


: RING SEALS 


Member of the DOWTY GROUP 
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IN CAST IRON 


Exhaustive tests at high speeds and production 
and use over a long period have proved the 
suitability of Darcast Flywheels in high duty 
cast iron for petrol and diesel engines and 
for compressors. Long specialised experience 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
balance, while the machining faces are free from 
hot-crazing and suitable for friction clutch 








operation. Our current production covers a 
wide range 7”-24" diameter and 8 - 300 Ib. 
weight in irons with a tensile strength of 
15-24 tons per sq. in. Strict metallurgical 
control maintains the high quality of the material 
and advanced methods of mechanised production 
keep the cost of castings at the minimum. An 
interesting new leaflet is available on request. 


DARTMOUTH AUTO CASTINGS LIMITED 
SMETHWICK 40 BIRMINGHAM 





7 days quicker by 
Gloucester! 


A. other foundry needs 9 days to anneal blackheart malleable castings. Dut Gloucester BIF 


Foundry can anneal in 48 hours! The secret is the advanced new elevator-type electric furnace 
at Gloucester—the only one of its kind in Britain. This means you can have delivery of the first one 

CASTLE BROMWICH 
BIRMINGHAM 


Gloucester Foundry is fully mechanised for high outputs of blackheart malleable and grey SEE OUR EXHIBIT | 
iron castings. Their foundry experts will gladly advise on the design of castings to make the 4 TA N D 


castings within 72 hours. 


most of the malleable technique. Call them in early while the job is still on the board. N° D 228 


Gwe the job to 
GEOUCGESTER = 





GOOD CASTINGS 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


| 
GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER Ke 


Telephone: Gloucester 2304! Telegrams: ‘ Pulleys ° Gloucester 
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100,000 MILES WITHOUT A RE-BORE 


This hard driven 
per gallon of oil! 


Wellworthy 
Oil Control Rings Reduce 
Oil Consumption Without 
Increased Bore Wear 


TH Duaflex oii control rings have 
recently been given a thorough 
practical test by the fleet of the 
“ Birmingham Post and Mail”. The 
results have been remarkable. 


26 Vans Average 59,400 miles 
without re-bores 


Since April 1948, twenty-six vans have 
been fitted with Duaflex rings and 
between them have completed 1,545,000 
miles without a re-bore. One has exceeded 
100,000 miles and five are close to the 
g0,000 mark. And that means a real 
saving. 

This has been achieved with 48 sets of 
Duaflex rings —a considerable saving 
over the cost of re-bores which would 
normally have been required, quite 
apart from the time saved on servicing 
pct nena 


newspaper van still gives 1,800 miles 


‘‘Maintenance Costs 
greatly reduced” 


SAYS ‘BIRMINGHAM POST 
AND MAIL’ TRANSPORT 
MANAGER 








Mr. J. Jennings, responsible for the | arenotoriously hard worked” he says “but 
maintenance and servicing of the ‘Post | Duaflex have stood up wonderfully to 
and Mail’ fleet of more than 100 vans, | continuous stop-start driving and show 
is delighted with results obtained from | a great saving in maintenance time 
Duaflex rings. ‘‘ Newspaper delivery vans | and costs” 











In the notoriously hard driving con- Special rings for chrome 
ditions imposed on newspaper vans plated bores 

these rings have proved themselves a | 
vital factor in the economy of fleet 
operations 


Like all chrome plated rings the new 
Duaflex is not suitable for use in chrome 
plated bores. A chromium plated bore 





The principle of Duaflex rings is unique. 
They are designed to expand in two 
directions ; vertically, to seal the rings 
in their grooves; and outwardly to press 
against the cylinder bore. In this way 
an oil and gas-tight seal is maintained 
between piston and cylinder wall. 


SECTION THROUGH RING 


Three Exclusive — 


The vertical sealing” spring (1) seals the 
ring in its groove. The “ E soukder™ (2) 
maintains an even outward pressure 
ensuring perfect contact with cylinder 
walls however worn or distorted the 
bore may have become. And the rails (3) 
are designed to ‘wipe’ oil from the 
cylinder walls and avoid scraping and 
consequent wear. 


Chrome plated for longer life 
Further protection for cylinders and 
rings is provided by chrome plating. The 
wear-resisting qualities of chromium plate 
and its resistance to corrosion means 
longer life for both cylinder bores and 
the rings themselves. 


-__-eeeoereoYrwevreowverevwevwevwrwwey™ 


al i i 





| 


will not retain oil to the same extent as a 
cast iron bore, and this factor, coupled 
with the very 

efficient wiping 

action ofa Duaflex 

ring, may lead to 

dryness in the 

cylinder, with the 

possibility of «& 

seizure. So a Hes 

special Duaflex 

Ring — “ The Gold Line” has been 
evolved to bring all the advantages of 
Duaflex rings to chrome plated bores. 
The “Gold Line’’ Duaflex may be used 
with great advantage and perfect safety 
in engines using chrome plated liners. 
As the illustration shows, in the ‘‘ Gold 
Line” version one of the rails is of 
bronze and projects .002” beyond the 
others so that it initially smears the bore 
with bronze. This coating of bronze 
assists the lubrication necessary for the 
critical period of “ bedding-in”’ 


DUAFLEX ™ ss." 


REDUCE OIL CONSUMPTION « INCREASE COMPRESSION - DEFER RE-BORES 
Please write for literature to: 


WELLWORTHY LIMITED - LYMINGTON - HANTS 


D) THE VERTICAL 
SEALING 
SPRING 


_~wewewreowewwe™ 


(2) THE EXPANDER 


_~TwTewevwvyevyrvyrvwrwevweowwevweoweeweweewewy* 
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Almost as quickly as you can say the words ‘‘ Think Zinc,” molten zinc alloy has 
become the Plessey gramophone record-changer base you see here. This speed in 
production is just one reason why: in recent years so many industries have adopted 
the zinc alloy die casting process. Other outstanding advantages are :— 

SCOPE FOR DESIGNER * EXTREME ACCURACY « GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH ~ LONG LIFE OF DIES - LITTLE NEED FOR MACHINING - LOW UNIT COST 
The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you write 
for our booklet ‘‘Zinc Alloy Die Castings and Productivity.” 


Zinc is now plentiful. There are no restrictions on its use. 
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we can produce it: 


BEANS INDUSTEIES LTD. 


Engineers and [ronfounders 


TIPTON <: STAFFS 


Phone: TIPTON 1681 Grams: BEAN, TIPTON 
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CARBON & ALLOY STEEL CASTINGS 


TH OS FIR TW @ J 


OHN BROWN LIMITED SCUNTHORPE 
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| | | | The fluidity of Ley’s ‘ Black Heart’ 
malleable, when casting, leads to fluidity 











we. | in design, with the assurance that the 
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finished part is tough and resistant 


TF 
SS! 
ts 1 +— 
i 
| 
' 
& 


— 
— 
= 
—— 
a 
5 
—} 
| 
\ | 
~ j 
\ | 
j 


to impact, yet easily machinable. 

Here is a hub, 12}-inch diameter, for a 
well-known commercial vehicle, meeting 
design requirements to a degree 
unattainable with other materials. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY 
TELEPHONE : DERBY 45671 


FUROPES LARGEST MALLEABLE PRODUCERS 





The Scope of Oilite Self-Lubri- 
cating Bearings and Parts 1s 
infinite 

It is possible that you are 
not enjoying all the benefits 
resulting from the use of these 
unique products — May we 
send you the publications that 

ducts interest you? 


Our Technical Staff will be 


powder? metallurgy pre 


eu ‘ pleased to discuss any partic- 


ase owern* 
us Sere? 


ular application. 


THE MANGANESE BRONZE & BRASS CO. LIMITED, ELTON PARK WORKS, HADLEIGH ROAD, IPSWICH 


PHONE: IPSWICH 55415-6 GRAMS: OILITE IPSWICH 
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For repetition work 
to fine limits 
and in all metals 


specify (and repeat) 


RUBERY 
OWEN 


WORK BRIGHT BOLTS & NUTS 
Owen & Co. 


REPETITION 
Rubery, 


aT Darlaston, 


owt® | 


RUBERY OWEN 


e AUTO WORK 


at mut ri-sPINoDl 


SA THREAD ROLLING 


S/S CENTRELESS GRINDING 


HEAT TREATMENT, RUST- 


/ pRoor/NnG and ALL F 
COMMERCIAL FINISHE 


Full AID: Approved Inspection 


STUDS 
130 


SCREWS 


Darlaston 


BOLTS - SET 
Staffs. Tel. 


STUD 
South 


Member of the Owen Organisation 


RB379 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


/ “ 
rovay 2 


ARK GLASGOW 
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CASTLE BROMWICH 
BIRMINGHAM 


See us on 
Stand No. C412 


Pah Tools P YUS—I’ve heard of pah tools. I’ve seen 


pah tools. *lectric ones! Pewmatic ones. Piddlin’ things like what you’d give 


your kid to play wiv. You don’t get me usin’ no pah tools. I must of screwed 
a ’undred million screws in by ’and and I ain’t startin’ no pewmatic doodahs. 
Pah tools are faster ? Oo wants to be faster ? Easier ? Work wasn’t meant 
to be easy, mate. Work ’as to be ’orrible or we shouldn’t want to stop! You 
bin readin’ them Desoutter ads mate, that’s wot you bin doin’. You don’t 
want to be led away by no advertisements. Stick to your screw-driver, mate, 


and go ’ome tired of an evening, same as me. Desoutter! Pah! 


Desoutter Bros, Ltd The Hyde, Hendon, London, N.W.9 Telephone o, Hyde, London 
CRC 2$2 
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Syndrom ic 


Automatic 
Lubrication 
soon pays 
for itself! 





INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with * Syndromic * Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
cost Then, it cnsures less wear on bearings because it automatically 


lubricates up to 80 bearings (using 2 pumps) at periods controlled by 


mil As a result, maintenance and replacement time and costs are 
kept down to a minimum. 

But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 


*‘Syndromic ” system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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SUTANIT 
Grade — 
L.C. 


FOR THE MOST EFFICIENT MACHINING 
OF 


, 


Cast Iron 


FOLLOWING extensive research into the fundamentals of Cemented 
Carbide production, and particularly the effects of grain-size control, 
Cutanit Grade I.C.C. has been developed in a greatly-improved form 
that is already establishing a high reputation for the most efficient 
machining of cast iron, malleable iron and chromium irons. The 
advantages also extend to the cutting of non-ferrous metals such as 
brass, phosphor-bronze, zinc and aluminium alloys, as well as plastics 
and other non-metallics. 


The new Cutanit Grade I.C.C. is unexcelled for the general purpose 
machining of these short-chip materials, particularly where the emphasis 
is on*high production rates. 


CEMENTED CARBIDE 
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Please! 


Let’s get this 
question of 
“Woven or Molded’ 


straight 


Preference MAY enter into 11 
but — straightforward NEED decides whether woven or molded 
brake liners should be fitted. (Note: WE CAN SUPPLY BOTH ). 
It takes you, to weigh up the various points (the type of vehicle, 
its braking equipment, and the conditions under which it is likely 
to be operated) that decide which precise quality of either type is 
required. And that is where we can advise. Our range of both molded 
and woven liners will meet the braking needs of any vehicle: and 


our Technical Staff will see that you get the right liner for the job. 


l 


O46 


CRAKE LINI 


to be sure 


ey, oe 


A Natton-wide chain of 
Se) VICE de pots lO serve VOU 


BELFAST 25103 

BIRMINGHAM 5 Midland 4659 

BLACKBURN 6581 

BRISTOL 27214 

CARDIFF 27026 

CARLISLE 21589 

CHESTER 21280 

COVENTRY 64914 

EDINBURGH 1 Central 4234 

EXETER 3813 

GLASGOW C2 Central 4595 

HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 1251 and 5202 

MANCHESTER 3 Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 
27142 and 27942 

NOTTINGHAM 43646 

SHEFFIELD 1 25529 

SOUTHAMPTON 71276 

STOKE-ON-TRENT 440217 

WIMBLEDON 4248/9 


Republic of Ireland: 
DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD 


MANCHESTER 9 
LONDON: 76 Victoria Street, S.W.1 
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OF COURSE YOU KNOW... 


that badly matched or pitted valves destroy the smooth running 
of an engine reduce power . . . increase petrol consumption—but DO 
YOU KNOW that the quickest, easiest and best way of righting all 
valve faults is with B&D equipment. The Valve Master Refacer refaces 
a set of valves to any angle with mirror-smooth finish in a matter 


The B&D Valve Shop incorporates the Valve of minutes and with an attachment grinds tappets, rocker arms and 


Master Refacer, the Vibro-Centric kit and Ford Valve Stems! Its sister tool the ‘Vibro Centric’ valve seat 
the Carbon Removing kit in a transportable ; 
cabinet. The 55° Vibro-Centric grinder ensures a perfect match between valve and seat every time! 


Valve Seat Grinder used for working in con- 
fined spaces. 


Quicker and Better with 


Ycle& Decker. 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 





~4 BLACK & DECKER LTD - HARMONDSWORTH + MIDDLESEX 


TOWSON, USA * TORONTO, CANADA SYDNEY, AUSTRALIA * MEXICO, D.F * SAO PAULO, BRASIL 
Smee's 4/53 
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Galtoduce 


| 4 Large Capacity 
m™ Be 


Chucking Automatics 


These machines offer new opportunities for fast, accurate, and 
economical machining of castings, forgings, billets and 
pressings. 
They incorporate speed and feed ranges suitable for the widest 
possible field of use; the rigidity and power for machining 
tough materials, and the employment of tungsten carbide 
tooling; and the Wickman Autosetting mechanisms by which 
tool feed strokes can be set merely by. the adjustment of lever 
mechanisms, without cam changing. 

Inherently accurate, trouble-free and easy to service, and 
backed by the experience and advice of Wickman 
tooling and engineering specialists, Wickman Multi- 
Spindle Automatics provide a ready answer to the 
universal need for higher output and lower costs. 


7;- 


PINDLE 


nig 


—————, 
eee2245 


wicK MAN 0 


WICKMAN LIMITED, MACHINE rOoOoOL DIVISION, BANNER LANE, 
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e 
A wide range of standard toolholders is made for all e ""? 
normal types of tool in all stations, and standard ) | LJ) ee) 
attachments are available for high speed drilling, , eh yf ‘ 
independent reaming, threading with self-opening , P * 
revolving diehead, or threading with solid taps and id i a ceememnend 
dies. jo 7 
The 7}”—6 Spindle machine can be supplied arranged : v 
for double indexing if required. a 
PRINCIPAL DIMENSIONS 
7}°—6 Spindle 9°—4 Spindle 

Chuck diameter and maximum swing .. a Th” 9” 
Feed stroke on main tool block. . ’ “s 0—5” 0—5” 
Feed stroke on upper independent end-working 

slides oe Pe a re 0—54” 0—5}" 
Height of spindle from cross slides ji es a” 5-03” 
Feed stroke on lowef cross slides a oe «= O19” 0—1}” . 
Feed stroke on upper cross slides ea se 0—2)” 0—2)4” * 
Spindle speed range in 24 steps, r.p.m. ‘ps 51—675 29-473 & 





Write to-day 
for this new 
Catalogue 
















NO CAMS TO CHANGE 


The Wickman patent auto-setting mechanism effects 
alterations to tool feed strokes and bar feed without 
cam changing. 





COVEN TR Y 


COVENTRY. ENGLAND, Telephone Tile Hill 66271 





337 wm 
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The Plessey 


Te 





unique design 


HYDRAULIC PUMP 


is so universally 
adaptable 


Adaptability is the secret behind the success 

of the Plessey range of Hydraulic Pumps. Their easy 

installation, compact design and extra high level performance 

are reasons why they make a strong appeal! to design engineers whenever 

hydraulically operated equipment is being considered. Moreover, designers have 

discovered that a pump for any particular purpose can be selected from the standard range, 

thus obviating special tooling. There is a suitable pump in this range to meet most normal requirements. 


TRACTORS OF ALL TYPES 


Many tractors of British manufacture incorporate 
the Plessey Hydraulic Pump for the operation of 
the power lift. The example illustrated is the 
** Massey Harris’ 744D Tractor 


HEAVY LIFT TRUCKS 


Note how easily the Plessey Pump has been 
introduced into the design of “ Stacatruc”’ fork 
lift trucks. The Pump is here directly coupled to 
the motor unit. 

In all situations where maximum use must be 
made of restricted space, the Plessey Hydraulic 
Pump is a most flexible and undemanding 
component. 


HEAVY TRANSPORT BRAKING 


Here again, the adaptability of the pump is much 
in evidence. Mounted directly on the gear box of 
this E.R.F. Lorry it forms the heart of the 
hydraulic system giving pressure servo assistance 
for efficient braking under heavy load conditions. 


% Write for full information in Publication No. 680 


THE PLESSEY COMPANY LIMITED ILFORD ESSEX 
@ H.P.1 
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COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY: 


SILENTBLOC-HARRIS cP. S p RING | 
_ SHACKLES 


CONCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 


If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you 


ARDENS LONDON W411. TEL. PARK 9821 
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WOODHEADS 
Y Leeds 





SHOCK ABSORBERS LAMINATED SPRINGS 
COIL SPRINGS TORSION BARS 

DISC SPRINGS HYDRAULIC TRUCK SEATS 
ENGINE STABILIZERS STEERING DAMPERS 


+o ee Manic that wea 
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JONAS WOODHEAD & SONS LTD., KIRKSTALL ROAD, LEEDS 
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Do your 
filters answer 
every 


essential 


requirement? 


. 


eae 


See ee ate eee 


Filtering all the oil all the time 
Only a full flow filter can give real engine 
protection. This fact is today almost 
universally acknowledged—yet even a so- 
called full flow filter must match up to the 
following requirements: 


jet inm tea- 


Sleetimeiemtneniee eaneecedomieent te ee ee 


~~’ Le ge 


i 


— 


Filtration in depth 


The VOKES element filters not only on the surface 
plane but, to a certain predetermined extent, into 
the depth of the felt fabric itself. This gives much 
greater efficiency in arresting all particles large 
enough to cause damage or wear and, even more 


eth be 





important, ensures a build-up of sludge much 
slower than would be the case with an element 
providing surface filtration only 


Cleanable elements 


The policy of expendable elements may be satis- 
factory if spares are always available, but what 
happens if a machine in some remote place ts 
prevented from working because no spares are 
available? VOKES filter elements can always 
be cleaned—a feature which ensures economy in 


the long run 


Non-recirculation of trapped sludge 

In the VOKES principle, filtration is from the 
INSIDE to the OUTSIDE, which means that all 
the sludge is trapped in the centre of the filter 
element and cannot in any circumstances be 


recirculated 


pioneers of scientific filtration 





VOKES LIMITED - GUILDFORD - SURREY LONDON OFFICE: 40 BROADWAY, WESTMINSTER, S.W.1 


VOKES (Canada) LTD., Toronto Represented throughout the world VOKES AUSTRALIA PTY. LTD., Sydney 
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it’s PRESSURE DIE CAST! 


‘It’s easy to see’ is the keynote of modern instrument panels—and the new 
binnacle type combines easy reading with distinctive styling. Only pressure 
die casting can give such components the beauty and accuracy of manufacture. 
Components such as these can be produced quickly in one piece by this method 


and Mazak is the preferred die casting metal. 


repent ferrin e) Ml INZANTIK 


URPIEMBER OF THE CONSOUDATED ZINC CORPORATION LIMITED 





IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON . W.1 
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WESTON 


SPLIT SEALS WESTON 


SYNTHETIC 


WESTON RUBBER SEALS 


‘IMPAX’ 
FACE-TYPE SEALS 


The operational efficiency of any type of mechanical 

equipment depends on the reliability and successful functioning = WESTON 
‘ , a ape , : LEATHER 

of the oil seals. With this in mind, Charles Weston and Co. ( SEALS 

Ltd. have produced during the last 21 years a range of oil 

seals second to none for efficiency, ease of installation, quality 

and precision. There is a Weston Seal to suit most mechanisms 


but we do invite users to let us solve any particular sealing 


problem arising from speed, temperature, pressure or fluids. ) WESTON 
‘O’ RINGS 


THE SYMBOL OF CONFIDENCE IN 
WORKMANSHIP FOR 21 YEARS. 


CHARLES WESTON & CO. LTD., IRWELL BANK WORKS DOUGLAS GREEN PENDLETON SALFORD 6 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM M!Dland 6952 LONDON HOLborn 0414 
3709 
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the rivnut 


The sixth and last in this series of advertise= 
ments devoted to our products, the very 
essence of the Rivnut is its versatility. You can 
fasten with it and to it—or do both at once. 
You can use it as a blind rivet or nut plate, 


or both. Strong, light and really simple to Use, 


the Rivnut can be upset with a simple tool 
entirely from one side of the work, and 

is threaded internally to provide an 
additional firm anchorage to which 

further attachments may be made 


LINREAOD LT OF 6 ST’ BIRMINGHAM 3 
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COVENTRY MOTOR FITTINGS 





“at any time to put forward a suitable 


type of radiator or allied equipment 


for your special requirements. 


COVENTRY MOTOR 
FITTINGS Co. LTD. 
COVENTRY Tel. 5144/5.6. 


Incorporating the C.M.F. 
FLAT TUBE BLOCK 





Improved Principles of FUEL. BURNING 


the contribution 


0 f Lucas research 


IL.UCAS holds an unequalled position in the field 
of fuel-burning. No other company has so much 
experience or such facilities for the development 
and production of fuel-burning equipment. By 
continuous research and the application of im- 
proved principles, Lucas has made notable 
contributions to all industries using motive 


power ee 


Lucas gas turbine equipment is fitted to the 
majority of British aircraft, including the Comet, 
Viscount and Britannia, ‘The Olympus engines 
of the Canberra which attained the altitude 
record of 63,668 ft. were also equipped with 


Lucas components, 


ee Lucas fuel-burning equipment is on con- 
tinuous ocean service in a number of modern 


ships. 


@ Lucas equipment is installed in the engine of 
the revolutionary new gas-turbine car—first of its 
type in the world—made by the Rover Co. Ltd. 


@ Lucas equipment is incorporated in the gas 
turbine engines used to power generating plant 
in large marine and industrial installation 


For all fuel-burning problems, consult the Gas 
Turbine Equipment Company . . 














FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS ‘TURBINE EQUIPMEN' LTD., BIRMINGHAM & BURNLEY. 
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COTTE 


th The automobile industry has made a remarkable response to the country’s call for 
increased output. In five years production has been doubled, and this in spite of material 
shortages, lengthening deliveries of new equipment, and plant extension restrictions. 
A very important contributing factor to this increased productivity has been the wider 


application of Wimet carbide tools for the hundred-and-one machining operations 
which go to make the modern motor-car. 


WICKMAN of COVENTRY 
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Pouring alloy steel from an electfh fnace at Panteg 
. ae - 


RICHARD THiS & BALDWINS LTL 


LONDON: 47 PARK STREET, WI, i WORKS, GRIFFITHSTOWN, PONTYPOOL, MON, 





Whatever 
the job... 


there’s a 








qdCINnG 











‘flexible pipe 
to carry it through 





— = 


L 
( fom commen 


: " 
= So & 
@ | im | if 
Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to 
DUNLOP RUBBER COMPANY LIMITED « ST. GEORGE'S ROAD : COVENTRY « TELEPHONE: COVENTRY 64171 
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Today Baush-designed multi-unit transfers ar 
performing hundreds of operations automati 
cally — one operator turns out the work of 


many — costs are held to a minimum and 


production is greatly increased. 


“ 


Why not send us your prints 
and specifications—there’s no 
obligation and we may save 
you many costly manpower 
hours. Phone, wire or 


write us today 


The four 2-way horizontal and one single way horizontal hydraulic machines — each with one load and two work 
stations, as illustrated, are a part of a complete transfer lineup designed to perform all machine operations 

on automotive transmission cases for a large American plant. With a production schedule of 80 

automotive transmission cases per hour this lineup drills, reams, counterbores, countersinks, 

rough bores, semi-finish bores and taps holes in both the single and double bore sides 

of case. Automatic turnover fixture is provided, prior to last machine in lineup, 


to index case into exact position for tapping all holes in bottom face. 


Sole Agents 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 


Elgar 4000 (l105t thes) Telegrams Selsomachi, 


524 'smT89 
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Light — in 
RAMU AN 


10-ton semi-trailer, 21 ft. 6in. long, 
7 ft. 6 in. wide overall 


These two robust trailers made in ‘ Duralumin’ extruded 
section and plate by R. A. Dyson & Company Limited of 
76 Grafton Street, Liverpool 8, will stand up to the heaviest 
duty with appreciable savings in operating costs. The Our Development Department will gladly give all 
light weight construction reduces tyre wear and possible help, entirely without obligation, to those 
consumption while enabling a heavier load to be carried. interested in the use of James Booth light alloys 
In spite of their size they are easily manipulated when for transport or any other purposes. 

detached from the cab. ‘Duralumin’, the best of the 
aluminium alloys for all transport work, is only one-third 
the weight of steel, absorbs shocks, and cannot rust. 


fuel 





1§-ton tandem semi-trailer, 


24 ft. long, 7 ft. 6 in. wide 


JAMES BOOTH & COMPANY LIMITED BIRMINGHAM 7 


aor 
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Positive 


brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of “sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint. Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS «+ PARKER STREET + BIRMINGHAM 16 


RaW 
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Scientifically processed tools for 

extra performance are featured 

prominently in our produets—B.S.A. 

GOLDRAY Broaches not the least 
among them. 


Their distinctive hue arises from an exclusive 
treatment which reduces frictional forces and 
temperatures at the seat of cutting. 


Change to B.S.A. Broaches for more com- 
ponents between grinds with consistent 
accuracy and an excellent finish. 


GOLDELY. EROAGCHES 


B.S.A. FOOLS LIMELED, BIRMINGHAM, ENGLAND 


Sole Agents Great Britain 


BURTON GREEELTHS & CO. LED. (Broach D ii), Studiey Road, Redditch, Wores, “Phone: Redditch 1291-2 
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THE G.A.V. ‘N’ TYPE FUEL INJECTION PUMP 





incorporates 
these improved features 


Flat base mounting, with accessible through-bolt fixing, 
ensures positive, rigid location. Once aligned and secured, 
housing is free from wear; camshaft bearing life 

is also improved. 


ZZ) 


id 


Wie 


6Z7? 


£2 


| 

coe 

om 
LLLZZIE 


y 
» 


Reduction in height and length of pump gives neater 
layout and shorter, more rigid camshaft. 


s 

I] 

a 
ee 


Built-in final filter (see sectional drawing) protects vital 
elements of pump from scale, swarf, or dirt which 
may enter pipes during servicing of main filter. 


e c\ \ 
LN 
LAS. SAR 


Delivery valve joint embodies separate high pressure 
(steel) and low pressure (oil-resistant rubber Section 
Oech 


joints, effectively eliminating leakage. showing 
built-in 
final filter 


\ 
\ ~~ 
SS SSS 


The largest manufacturers 
of Fuel Injection Equipment in the world 


@174/-72 
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Is your 


Centreless Grinding 
‘Size 
efficient’? 


CAN YOU EASILY: 
* «« Centre’ the part in the tolerance 


at once, when setting ? 
* Keep parts inside the tolerance 
P i 
throughout a long run? 


* Be sure of producing parts in the 











right grade as required ? 


RX 


OSOOOTK 


a 


The most effective reduction of s« rap 


aranssastatetate snaZaSetetstate’ 


is obtained by equipping the machine 
with instruments to enable the work to 


be produced RIGHT from the machine. 


Solex machine control for Centreless Grinding Machines 


FULL DETAILS FROM :— 


SOLEX (GAUGES) LTD. 


72 CHISWICK HIGH ROAD, LONDON, W.4. CHISWICK 4816 
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Windscreen wiping can be dangerous — the distraction 


however momentary may lead to disaster. 
The only reliable answer for all full-fronted vehicles 
is Demisting and Defrosting the modern way. 


Every week is a safety week because the . 


CLAYTON S8& DEMISTER 


CONSULT CLAYTON DEWANDRE CO. LTD. LINCOLN 
FOR ALL YOUR HEATING PROBLEMS Tel. 11305-9 
H 12 
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SMITHS 


Hydraulics 
take the load 
off your hands 








A Company of the Motor Accessor sion of S. Smith & Sons (England) Ltd 


als SMITHS JACKING SYSTEMS LIMITED 


JACKALL WORKS, EDGWARE ROAD, LONDON, N.W.2. Telephone : GLADSTONE 6671-4 


@ 261-83 
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REGO TAADE MARK 


THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [TP 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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fitted to the Standard ‘ Vanguard.’ 


K 
Photograph—by courtesy of Standard Motor Co. Lid.—shows the ne 


15 times the normal life of a 
clutch withdrawal bearing 


The new Pollard clutch withdrawal bearing, a completely 
sealed unit, has been tested by independent motor car 
manufacturers to the extent of 15 times the norma! life 
of alternative bearings for this application - WITHOUT A 
FAILURE. When stripped, the bearing was found fit 
for further service without the need for a new lubricant 
or other maintenance. An exploded view is shown on 
the left. Full details may be obtained on application 
to the Technical Department. 


POLLARD BEARINGS LTD. 


Head Off & Works, Ferrybridge, Knottingley, Yorkshire. Telephone: Knottingley 320 
Midland Office, 19, Eaton Road, Coventry. Telephone : Coventry 60457 
Office, 6, St. James Place, London, S.W.1. Telephone: Hyde Park 9248/9 
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Precisely correct for your purpose... 


To make sure that Bury Felts will stand up to hard work and 
particular stress, samples of all these famous felts are 
rigorously and scientifically tested before leaving the factory. 
Each selected sample is stretched to test its behaviour 

under strain, and its conformity with the predetermined 
breaking point. This means that whatever use you make of 
Bury industrial Felts you can be sure they will give you the most 
reliable service. They can be die-cut, chiselled, punched, 
machined, and even ground. Put Bury Felts to work in filters. 
seals, washers, gaskets, buffing rollers, shock-absorbing 
mountings and cushionings—or in any one of the hundreds o!| 


different ways these versatile materials can be used. 


BURY 


Send your enquiries to: 

BURY FELT MANUFACTURING COMPANY LIMITED 
HUDCAR MILLS, BURY, LANCS. Phone: BURY 2262 (6 lines) 

or to the London Office: 3 Snow Hill, E.C.1 Telephone CENTRAL 4448 
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STANDARD- * 
SUNBURY i be 
electronic Wat Cn 


engine 
indicator 


2 TYPICAL INDICATOR DIAGRAM— 
SPRAY VALVE LIFT 








Engine Speeds : 80 to approximately 22000 r.p.m. 
Cylinder and Fuel Line Pressures: up to approximately 
10 000 Ib/sq in. Torsional Vibrations : to approximately 


60 000 c.p.m 


Produced in association with 


THE ANGLO-IRANIAN OIL CO. LTD. 
since 1935 


STANDARD -SUNBURY 
engine indicators 


continue to meet the most exacting 
demands for engine research and fuel 
research in engines 
Bulletin C/IT 
on request t 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
TRANSMISSION DIVISION: NORTH WOOLWICH: LONDON, E.16 
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Visit the 


HAUG AND TOOL 
GAMBIT 


MAY 17-28 


PRODUCTS to be displayed include: 


Gauges and measuring instruments and equipment 
Jigs, fixtures and special tools 
Engineers’ small tools 
Press tools 
Moulds and dies 
Portable power tools 
Diamond tools 


Testing machines and equipment 


W HORTICULTURAL HALL 


tlverton Street. London S.W.1 


(Close to Victoria Station) 


DAILY 10-30 a.m. to 7 p.m, 


Admission 2/6 After 5 p.m. 1]- 


eceoeeoeoeeeseeeeeeeeeeeehlUchmlUCcOmhUCUCcOrmhUCcOOCUChOCUCOhUh!} 
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designed to give the utmost efficiency 





COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 


COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 


Cogent 
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ROLLS-ROYCE 


now 
offer 
a range 


of oil 


engines 


from 


. . . designed for the user 
who wishes to take advantage 
of a series of engines with 
common spare parts. Features 
of these engines are high 
power/bulk ratio and inter- 


changeability with units of 


comparable overall size. 

Rolls-Royce oil engines are 
already being used in crawler 
tractors, scrapers, dumpers, 
trucks, generator sets, boats, 
compressor sets and oilfield 
equipment. 


ROLLis-R O TY € I 
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|] ROLLS-ROYCE 


OIL ENGINES 














CYLINDER - AUTOMOTIVE po 
hadined 
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[ BRAKE HORSE-POWER 


| 





NGLAND | + 
Ry Be eS ee a es ik 
200 1000 1200 1400 1600 1800 2000 
[ENGINE R.P.M. | 








Oil and Petrol 
GASKET MATERIALS 


DISTRIBUTORS OF MATERIAL FOREIGN & COLONIAL 
IN BULK FOR GT. BRITAIN ENQUIRIES TO 


J. A. NORDBERG LTD H. JACKSON LTD 
171, QUEEN VICTORIA STREET OAKENCLOUGH, GARSTANG 
LONDON nr. PRESTON 
E.C.4 LANCS 
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a HERBERT ap 


FEED ENGAGING WIDE RANGE OF 


INDICATOR AUTOMATIC CONTINUOUSLY SLIDING CHUCK GUARD 
LEVER SELF-SELECTING FEEDS 


LAMP FILTERED LUBRICATION OF AMPLE PROPORTION 
TO PREVENT SPLASH 


CUTTING LUBRICANT 
CONTROL 


HEADSTOCK | he 
ADJUSTABLE , : LARGE DIAMETER CONTROL 


“~ 
ALONG BED DRUMS FOR EASY SETTING 


INCHING LEVER 


START AND STOP \ 


PUSH BUTTON 
FOR MAIN MOTOR 


\ 


PUMP MOTOR 
SWITCH 


127 
ISOLATING SWITCH 


INSPECTION 
NUMBER 


/ 
INDEPENDENT \ \ 
COVERED HAND FEED FOR USE FAST AND SLOW 


MICROMETER ADJUSTMcN1 CROSS SLIDES 


| 
‘ 
FOR CROSS SLIDE STROKE ADJUSTABLE ALONG BED FLAMARD BED FEED SHAFTS WHEN SETTING UP MOTION LEVER 


HERBERT No. 5A AUTO LATHE 
SWING OVER BED 25’ -SWING OVER CROSS SLIDE 11’ - STROKE OF TURRET 13° 


A fine rigid machine which will give high production and maintain close tolerances; 
very easy to set up. 

Spindle runs in roller and ball bearings, bed is hardened over its entire length 
Headstock and both cross slides are adjustable along the bed 

Four spindle speeds changed automatically, under cut if desired. 

Feeds are in two groups of seven feeds each. By the self-selecting feed motion 
any one of the seven feeds in each group can be obtained automatically, changing 
under cut if desired. 

The front and back cross slides, of steel, are independently adjustable along the 


bed 
EARLY DELIVERY 


Full particulars on request from Head Works. °Phone: %&7%|\ 


ALFRED HERBERT LTD COVENTRY 
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AMONG the definitions listed by Webster for 
“adapted or adapt- 
able to all or to various uses, sizes, shapes, 


the adjective universal is 
et cetera’’—a definition we like to feel applies 
to Kodak Contour Projectors 

Admittedly, we make two projectors, one for 
routine inspection gauging (the low cost of 
which might surprise you) and a second for 
toolroom use affording measurements to 
however, these two 
And it’s their optical 


‘tenths’ Optically, 
insiruments are one 
system which makes them truly “universal’’. 
Back in the early days of design, our 
engineers set out to provide ina single contour 
projector light sources both for horizontal and 
for vertical shadow projection, They also 
developed the unique Kodak Surface Illu- 
minator, a self-contained light source which 
affords surface projection in either plane 
Their reasoning was economic. By combining 
these features, the instrument could be easily 
adapted to a wide range of parts; the more 
uses to which the projector might be put, the 
sooner it would pay for itself in the shop. 


Above drawing illustrates how vertical light 
source is utilized. With part on a glass staging 
platform, image is reflected by mirror (A) into 
optical system of projector. 


Nothing has happened since the design stage 
to shake us in this belief. However, we have 
been somewhat surprised by some of the highly 
ingenious ways in which our projectors are 
used: as in the case of the typewriter fixture 
(illustrated in our advertisement at the right), 
where the surface illuminator yields a simul 
taneous plan and profile view of the type 
bar face. 

Equally ingenious, if not more so, is a 
device which employs both the horizontal and 
vertical light beams to simultaneously project 
the shadow image of a shaft and a reticle scale 
for gauging its tolerances. A description of 
this application, which runs to more words 
than space here affords, is available on request 
from Gaston E. Marbaix Litd., Devonshire 
House, Vicarage Crescent, Battersea, London, 
S.W.11. Just ask for the folder on the new, 
universal shalt checking fixture 

Applications such as these have opened the 
eyes of many engineers to the fact that 
inspection by optics today has overcome 
traditional limitations. In the best sense of 
Webster, contour projection may be “adapted 
to various uses, sizes, shapes, et cetera’’. And 
to the solution of various problems in inspec- 
tion and precision measurement, including, 
perhaps, your own 








This *3-D picture” showed the 


way to cut aligning time 25°/, 


Wha yu see here on the Kodak Contour 
Projector is both the front and side view of a 
r type bar—a picture that helped 

igning time 25 per cent, at Commer 

rols Corp., manufacturers of tape 
Flexowriters and Justowriters 

cted from the surface of the type 
provides an image for rapidly 
horizontal and vertical alignment of 
Simultaneously mirrors in the 
viding fixture project a profile image 
pe—yield an accurate check of the 


osition of the letter as it will contact 


Only the Kodak Contour 

unique surface illuminator makes 
this combined plan and profile view 
t of type is a critical factor on these 


machines which type at 100 words 


ind must produce copy tor printing 


reproduction. Until recently, Commercial 
Controls had to perform this inspection 
operation during final assembly. Now, this 
new gauging technique has made it possible 
to inspect the type bars immediately after 
their removal from the soldering jigs. Each 
bar is quickly moved into place and compared 
with the tolerance lines of the chart-gauge on 
the screen. Alignment of letters is held to a 
tolerance of .0002 inch, contact to 4£.0015 
inch. And, by catching errors at this point, 
aligning time has been cut 25 per cent. Perhaps 
the speed, precision, and economy of optical 
gauging can help you solve a difficult inspection 
or measurement problem. Our representative 
will be glad to call and discuss your problem 
with you. You can get in touch with him or 
obtain a copy of the booklet, “The Kodak 


Contour Projector’, by writing to 


GASTON E. MARBAIX LTD 


DEVONSHIRE HOUSE - VICARAGE CRESCENT - BATTERSEA - LONDON - S.W.11 
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SMETHWICK DROP FORGINGS LTD. 7 SSMETHWICK & KIDDERMINSTER, ENG 
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FOR UP-TO-DATE 
INDUSTRIAL 


LUBRICATION dag 





Mo S, 


What is your reaction to the word ACHESON ? To many 
Engineers and Technologists it is synonymous with the high 
quality products continuously developed under our registered 
trade marks ‘Aquadag’, ‘Oildag’, ‘Prodag’ and others, since 
the original work of our founder, Dr. Acheson, on colloidal 
gtaphite 50 years ago. 

Besides producing colloidal graphite in all the numerous 
forms adapted to its hundreds of present industrial applications, 
the Acheson organisation now applies its unique experience 
and facilities to preparing many other colloidal dispersions 
in various media. Among these, today’s news item is... 


COLLOIDAI BDENUM DISULPHIDI 


The outstanding, new industrial lubricant, particularly for 
use at high pressures and speeds. 

In your own work there is certainly more than one point at 
which ‘dag’ Colloidal Mo S2 could help— may we send yuu 
the latest technical information ? 


ons O- 
ACHESON COLLOIDS LIMITED, 18 PALL MALL, LONDON, W.1 
" Telephone WH! r, Telezrams: OIL. DAG-PICCY-LONDON 
°, » 
N ind Also ACHESO COLLOIDS COMP ANY, Port Huron, Michigan, U.S.A 


Colloidal Dispersions of Graphite, M num disulphide, Gla:s, Silver, Titanium dioxide and other solids, 
in oil, water and volatile solvents for every industrial requirement. Specific literature on request. 
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HK HW DOUBLE PURPOSE 
BEARINGS 


PH BALL JOURNALS 

He ROLLER JOURNALS 
He THRUST BEARINGS 
Se LINESHAFT BEARINGS 


Ye NEEDLE ROLLER 
BEARINGS 


* AIRCRAFT BEARINGS 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 


DOUBLE PURPOSE BEARINGS 


Double Purpose (or as they are sometimes known— 
Angular Contact Bearings) were first manufactured in this 
country by RANSOME & MARLES BEARING CO. LTD. 


By the use of a one piece cage the maximum number of 
balls can be assembled in the bearing, thus obtaining the 
maximum load carrying capacity. The tracks are so disposed 
that when correctly mounted the balls have angular contact 
with the tracks. 


The bearings are therefore pre-eminently suitable for 
combined journal and thrust loads (in one direction only) or 
for thrust loads only, particularly where speeds are in excess 
of those at which the washer type thrust bearing will operate. 
This series is also suitable for pre-loading. 


wh Two types of Double Row 
NX" Double puspees Bearings are wD) 
made, one where two rows of 

er balls run in tracks on a _ 
common inner ring, but have two separate outer rings, and 
the other having one piece outer and inner rings. Of these 
the former is to be preferred, having a greater load carrying 
capacity, and, further, can be supplied with pre-load on 
the balls. 


RiM Duplex Double Purpose Bearings are also I 
included in this series. This bearing, having a mi 
divided inner ring, is suitable for thrust in either [,. 
direction, and if the thrust loads predominate, ms 
can be used for combined journal and thrust loads. 


RANSOME & MARLES BEARING CO..LTD.. NEWARK-ON-TRENT, ENGLAND 
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LAPASLA 


MOULDED BRAKE LININGS 





The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 
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it takes a 


MCh UNiNG 
to come as clean as this— 


one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their uniform texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 

and put back into service with the assurance 

of full efficiency. In addition, the other 

special features of CAPASCO are :— Dimen 

sional Stability—-High Mechanical and Impact 

Strength—Rapid ‘ Wet’ Recovery—Extreme 

Resistance to Frictional Fade—Unitorm Wear These micro-photographs of a Woven Lining 


and of a CAPASCO Moulded Lining show the 


to ‘W afer’ Thickness—Non Abrasive to Brake very striking difference in texture. It is this 
homogeneous structure of a Moulded Lining 


which is basically responsible for the excel 


Drums~—-Suitable for Medium and Heavy Duty 
’ lent overall characteristics. 


Application involving High Temperatures. 


MOULDED BRAKE LININGS 


' ‘ The Cape Asbestos Co. Ltd., [14-116 Park Street, London, W.1. Tel: GROsvenor 6022 


Capt 
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OUR ENGINEERS ARE READILY AVAILABLE FOR CONSULTATION. ON NEW PRODUCTS 
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4 + Let Wiggin 


Reep an eye 


700C 


The selection of the best materials for use at high 
temperatures is a problem for the expert. ‘That is where we 
can help. We have research data and service results cov ering 

the use of a wide range of materials in various operating conditions. 
Amongst this wealth of technical information we may already 

have the solution to your own high-temperature problem 

The chances are that one of our high-nickel alloys will best 


mect your requirements — but ask us before you go ahead. 


Wiggin High-Temperature Materials 


INCONEL* NIMONIC f 


NIMONIC* 75 NIMONIC 80 


*Registered Trademar 


Useful technical data on our high-temperature materials is 


contained in our publications. May we send you copies ? 


FOR COLD FACTS ON HOT METALS... IGGIN 


& HENRY WIGGIN AND COMPANY LIMITED: WIGGIN STREET BIRMINGHAM 16 
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ALL FOUR BASIC TYPES 
OF ROLLING BEARINGS 


AND UNRIVALLED KNOWLEDGE OF EACH 


Not only is Skefko the on/y British manufacturer of the 

four basic types of anti-friction bearing, all produced in 

their factories at Luton, but the &{s<jF organisation ts 
world-wide. It embraces eight manufacturing units comprising 
nineteen factories and nearly 200 offices in various countries, 
offering unrivalled technical and service facilities. 

Every 30S) office—no matter where it is situated—is 

kept fully up to date with the latest technical information 
gained from the application and operational experience of 


Rolling Bearings—from every point of the compass. 


1) SKEEROWBAIIEIBES): COMPANY CIMITEDSEIEUMOWEE 1 


THE ONLY BRITISH MANUFA TER OF ALL FOUR BASIC BEWRING TYPES: 
BALI CYLINDRICAL ROLLEF APER ROLLER AND SPHERICAL ROLLER 


G35 
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Body Styling 

LTHOUGH tastes in body styling differ widely, as 
between both individuals and peoples, there is 
throughout the world considerable agreement on 
the fundamentals of the subject. This is shown by 
the fact that positive trends are discernible in all the 
international motor shows. It is mainly on detail inter- 
pretation of the fundamental principles that ideas differ 
from one country to another. For instance, the open- 
mouth type of radiator grille has been adopted in all 
countries, but whereas the Americans surround it with 
masses of chromium plate, the British seem to prefer a 
plainer form and the Latins tend to adorn it with light 

ornamentation. 

To harmonize this type of front end with the overall 
conception common to most modern vehicle designs is not 
easy. The frequently adopted practice of framing the 
opening with chromium plate accentuates the lines that 
clash with the remainder of the body contours. On the 
other hand, some additional treatment is necessary both 
to break up the plain and ugly appearance and to blend the 
feature in with the remainder of the style. 

Many methods have been tried; they include the incor- 
poration of a multiplicity of vertical bars, horizontal bars, 
diamond lattices and square mesh grilles, but the most 
satisfactory seems to be the use of a single horizontal bar 
with some form of central ornamentation and with or 


without a frame round the opening. An illustration of 


a pleasing variant of this theme can be seen in this issue; 
it is the Pinin Farina Fiat 1100. The central V continues 
the line of the bonnet lid handle and the duct on the crown 
of the bonnet lid, while the horizontal bar on each side 
blends with the arrangement of the lamps and horizontal 
rubbing strip on the sides of the body. At the same time, 
the soft outline of the opening harmonizes well with the 
outline of the vehicle. 


Overall conception 


From recent developments with slab sides, imitation 
wing forms pressed in rear quarter panels and ornamenta- 
tion with chromium plated strip, there has arisen a reason- 
able degree of agreement as to what is the best from all 
points of view. For this reason, there were no departures 
from what is now regarded as conventional to be seen at 
the 1954 Geneva Show, except among the sports cars. 
Rockets and guided missiles are generally associated with 
enormous speeds, and so there is a tendency for specialist 
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coachbuilders to produce bodies styled on this theme, 
presumably to appeal to youthful imaginations. Jet-type 
air intakes are common on this type of vehicle. 

Among the European family cars, design features that 
have practical value as well as aesthetic appeal have become 
well established; whereas those that are purely ornamental, 
especially when they are undesirable from the functional 
point of view, have been abandoned. The features that 
have become generally accepted include the open type of 
radiator grille already mentioned, which in no way restricts 
the air flow to the radiator, and upstanding rear wing 
crowns which, because of their influence on the aerodynamic 
behaviour of the vehicle, give better handling character- 
istics. Exceptionally good all-round visibility is associated 
with the hard-top form of canopy, which is in great demand, 
particularly in America. On the other hand, the binnacle 
type of instrument on the steering column has fallen out 
of favour because it is too close to the driver, and the 
re-focusing of the eyes from the distant view through the 
windscreen, to the dial and back again is more difficult than 
when the instrument is in the more remote position on 
the dash. 

Some American developments are completely pointless. 
For example, imitation wire spokes are sometimes fitted 
to disc type wheels. In addition, chromium plated strips 
are used externally for ornamentation above the waist rail. 
This in some instances tends to make the style appear 
top-heavy; moreover, after a few years, when the plating 
has deteriorated, these cars will look shabby. 


The future 


While it would be rash to forecast the future course of 
events, it is not so difficult to make suggestions as to what 
steps ought to be taken to improve the product. Manu- 
facturers the world over have still a long way to go in 
improving all-round visibility, particularly in reducing the 
cross sectional dimensions of the windscreen pillars. That 
windscreen pillars are not necessarily essential structural 
components is shown by the fact that convertible bodies 
are a practical proposition. Admittedly, the structural 
stability of this type of vehicle is not always as good as 
might be desired, but some are satisfactory and there seems 
to be no reason why all could not be so. Moreover, on 
the new models incorporating the wrapped-round wind- 
screens, the pillars above and below the waist are a long 
way out of line, and therefore cannot add much to the 
strength of the vehicle. 

Progress still remains to be made in the direction of 


I 





AUTOMOBILE 


APRIL 1954 


ENGINEER 


improving detail fittings. For instance, bumper ends are 
usually extended a short distance round the sides of the 
vehicle. These should be designed in such a way that they 
cannot act as hooks and catch objects that the vehicle is 
passing. It has been known for garage doors to be taken 
inside on the rear bumper as the car has been put away 
for the night. Even more important, bumpers should 
always be bumpers and not merely embellishment 


Door sealing 


Sealing strips round the doors of saloon cars are usually 
of sponge rubber. Although very soft material is used, a 
relatively long length of it has to be compressed before the 
door will shut, and it offers an appreciable resistance to 
closure. This resistance is not easily overcome by ladies. 
A number of manufacturers are now using channel-section 
rubbers, with one arm of the section stuck to the door and 
the other bearing on the pillar, or vice versa. Not only is 
this section more flexible than a solid one, but it tends to 
be self sealing when the pressure of the air locally is greater 
on the outside of the vehicle. Furthermore, it can be 
designed to have a larger deflection at a constant rate 
than a solid one. 

Seat squabs hinged at their base are becoming increas- 
ingly popular abroad, even on small family saloons. With 
this arrangement not only is it relatively easy to provide 
for the adjustment of the squab angle, but also the one seat 
is common to two- and four-door versions of the same 
model, So far as accommodation for maps, parcels, 
handbags and other small articles is concerned, British 
cars generally are far superior to either European or 
American ones. Doubtless, foreign manufacturers will 
soon follow us in that respect. 

It is neither arrogant nor insular to claim that in general 
British practice can bear comparison with that of other 
countries. At the same time it must be admitted that the 
British automobile industry must be prepared to learn 
from any developments that foreign competitors may make. 
There is no doubt that this is being done and wil! continue 
to be done. 


The Critics Confounded 


N the course of the recent Geneva Show it became 

evident that the strictures passed by the industrial 

experts of the United Nations Organization on the 

British automobile industry, which were the subject 
of comment in these columns in the March issue of this 
journal, have received considerable credence on the 
Continent. At the time the original comment was written 
it was not possible to make reference to a most telling 
rejoinder to the critics, the Nash ‘Metropolitan’ with 
its Austin chassis and Fisher and Ludlow body. 

When the Nash Kelvinator Corporation decided to 
market what is by American standards a small car, they had 
a choice of alternatives; (a) they could develop and manu- 
facture a completely new vehicle or (b) they could sub- 
contract the manufacture to some organization already 
producing a car of substantially the required size and 
performance. The first alternative would have entailed 
considerable development work and an outlay in the order 
of at least {1,000,000 for tooling. Obviously the second 
alternative was the more attractive if a suitable vehicle 
could be obtained at a competitive price. 

There were four possible sources of supply, Great Britain, 
France, Italy and Western Germany. The dollar earning 
possibilities of the proposition were such as to arouse the 
interest not only of individual organizations but also of 
the various Continental governments, who are all ready 
to adopt special fiscal practices to assist manufacturers to 
earn dollars. British industry had to rely on merit alone. 

The Nash Kelvinator Corporation had no reason to 
favour any one country or company. For them, it was purely 
a commercial transaction, and their sole interest was to 
obtain at a competitive price a chassis of proved worth 
carrying a body of distinctively American style. Therefore, 
the decision made is in effect an impartial judgment both 
on chassis design and manufacturing efficiency. That the 
contract for manufacture was finally placed with the 
Austin Motor Co. Ltd. is a sufficient answer to the strictures 
of the ‘industrial experts’ of U.N.O. 
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THE GENEVA SHOW 


Bodies and other Features of Interest in Private Continental Cars 


HE Geneva Show is of import- 

ance to exhibitors not only because 

the country has common frontiers 
with France, Germany and Italy, but 
also because the city is a centre in 
which a number of international con- 
ferences are held and in which there 
are many international organizations. It 
is, therefore, an exhibition that is 
visited by representatives of most of 
the countries of the world as well as by 
potential customers in_ Switzerland. 
Furthermore, local sales are more than 
welcome because they bring in hard 
currency. 

From the table on the next page, 
giving the total imports in 1952 and 
1953, it can be seen that although 8,910 
more cars were imported into Switzer- 
land last year than in the previous 
twelve months, the figures for 
cars shipped from Britain are 
5,047 and 4,105 respectively 
for the two years. This repre- 
sents a fall in sales of about 
18-7 per cent. Even more sig- 
nificant is the fact that this fall 
has occurred during a period 
when total imports of cars 
into Switzerland have _ in- 
creased by about 31-7 per cent 
and all of the other major 
motor-manufacturing nations 
have increased their exports to 
that country. 

However, these figures are 
only part of the story and as 
such can be misleading. It is 
significant, as can be seen from 
the other table, which gives 
imports of different manufac- 
turers, that of the large increase 
of German imports to Switzer- 
land, 3,176 are Opel models, 
1,120 of which were assembled 
in Switzerland, and presum- 
ably a large proportion are the 
new Rekord and possibly the 
Kapitan vehicles. Moreover, 
although the Italian exports to 
this country increased by 1,584, 
the Fiat concern alone sent 
1,596 more vehicles in 1953 
than in 1952, In other words, 
the biggest advances have been 
made by those manufacturers 
who have introduced new 
models in the popular family 
saloon class. Therefore, it 
seems likely that with the in- 
troduction of new models by 
British manufacturers sales will again 
increase. 

There is one exception to this trend 
towards large numbers of cars being 
sold in Switzerland by the manufac- 
turers who have recently introduced 
new models. This is the Volkswagen, 
of which 2,948 additional vehicles were 
sold in 1953 as compared with 1952. 
The low price of this vehicle makes it 


attractive to the Swiss; moreover, it 
can be left out in the open all night 
in sub-zero temperature conditions 
without ill effects. 

In some quarters, it is said that anti- 
freeze mixtures cause corrosion in 
cooling systems, and are not satisfac- 
tory at exceptionally low temperatures. 
However, this is fallacious; water- 
cooled engines need not be inferior to 
air-cooled ones under these conditions. 
There are anti-freeze mixtures that can 
be left in water cooling systems all the 
year round, and at the lowest of tem- 
peratures, without harmful effects of 
any kind. Moreover, if the engine is 
equipped with accessible and easily 
operated drain cocks, it is even better 
to drain the liquid out, store it in a 
warm place overnight and simply pour 


IMPORTS OF SOME OF THE DIFFERENT 
MANUFACTURERS 


1952 


GERMANY : 
Ford 
Mercedes 
Opel 
Opel, Switzerland - 
Volkswagen 

Total of all German makes 


902 
2,627 


6,349 
11,732 


UNITED STATES 
Chevrolet, Switzerland 
Plymouth, Switzerland 

Total of all American makes 


1,229 


4,889 


FRANCE 
Citroen 
Ford 25 
Panhard 26 
Peugeot 
Renault 

Total of all French makes 


945 


1,098 
1,168 
3,808 


ITALY 
Alfa Romeo 
Fiat 
Lancia 
Total of all Italian makes 


122 
2,309 
129 
2,580 


GREAT BRITAIN 
Austin 
Ford 
Hillman 
Morris 
Standard 
Standard, Switzerland a 


814 
1,252 
364 
393 
175 


Vauxhall 53 
Vauxhall, Switzerland 
Total of all British makes 


1,039 
5,047 


it back again in the morning. In these 
circumstances, water-cooled engines are 
far supericr to the air-cooled units from 
the point of view of cold starting. 

In general, price is the most critical 
factor in Switzerland. This is demon- 
strated by the fact that the Volkswagen 
which, with its air-cooled engine, is 
noisy by comparison with vehicles of 
more conventional layout, is selling so 


1953 


2,085 


4,683 
1,120 
9,297 
19.081 


well. It also emphasizes the fact that 
now a buyers’ market exists through 
out the world, the maintenance of low 
prices or better still, a reduction of 
existing ones, is essential. 


Fiat 

The Fiat 1100, four-door, four-light 
saloon model was introduced for the 
first time at last year’s Geneva Show, 
and the chassis was described in the 
April 1953 issue of Automobile 
Engineer. This year another version 
has been introduced; it is the Familiale, 
which is based on the same chassis 
and has an identical front end and front 
doors. However, the back end and reat 
doors have been changed to form a six- 
light body of the station wagon type, 
with an additional door at the back. 

This vehicle is powered by 
a four-cylinder engine with a 
bore and stroke of 68mm by 
75mm and a swept volume of 
1,089 cm* rhe compression 
ratio 1s 67:1, and it develops 
35-S b.h.p. at 4,400 r.p.m. A 
conventional transmission sys 
tem is employed. The gear- 
box has four forward speeds and 
one reverse, and the drive is 
transmitted by an open propelles 
shaft to a hypoid bevel rear 
axle. The overall ratios are: 
top 4-3:1, third 6-75: 1, second 
10-2:1, first 166:1. On the 
Familiale version, 560 = 14 tyres 
are fitted instead of 520 14 as 
on the saloon version. ‘The dry 
weight of the new model is 
1,875 lb 

A bench type rear 
fitted, and the squab can be 
hinged down on to the cushion 
so that its back face is at the 
came level as the rear floor, to 
provide a large flat surface for 
luggage. ‘Iwo occasional 
are installed in such a way that 
their squabs can be folded on 
to their cushions which are 
then hinged forwards and 
stowed in wells in the rear floor 
immediately behind the squab 
of the rear seat. The whole of 
the luggage compartment floor, 
the under sides of the 
sional seat pans and the back of 
the rear seat are covered with 
rubber sheeting. When the front 
two seats only are in use, and 
the rear seats folded down, the luggage 
platform is 53 in long by 43 in wide 

Separate front seats are employed; 
their squabs are hinged so that they 
may be moved forward to improve 
access to the rear seats, to provide for 
adjustment of the squab angle, and to 
allow more room for luggage on one 
side when the driver only is in the 
When the squabs are in their normal 
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upright position, they each rest on the 
heads of two stop screws which can be 
adjusted by hand to alter the angle of 
the squab from the vertical. The fore 
and aft position of the seats is also 
adjustable. 

Arm-rests are fitted on the rear doors 
and they serve also as pull-to handles. 
Pockets are provided on the forward 
half of the front doors; full width 
pockets are not practicable because the 
seat cushions are fairly close to the rear 
halves of the front doors. Simple 
pressed steel pull-to handles are spot 
welded to the waist rails of these doors. 

Many Continental manufacturers use 
exceptionally flexible sealing strips 
round the doors. Two such seals are 
employed round each door of the Fiat 
1100. One is a simple channel section, 
machine sewn on to a flexible metal 
channel. This channel is flexible by 
virtue of the fact that its side walls are 
segmented. It is fitted over the flanges 
round the door opening. During 
assembly, simple U-section steel clips 
are fitted at intervals of about 4 in over 
the flanges. One arm of each 
clip has a tongue extension 
which is joggled inwards to 
pass through a slot in the 
flange. The ends of the seg- 
ments of the channel that 
carries the rubber are turned 
inwards through 180 deg, and 
when the channel is assembled 
on to the flange round the 
door, the tongues of the clips 
register in the hooks formed — 
by these 180 deg bends and 
thus retain the assembly in 
position. The ends of the 
seal abut over the sill and are con- 
cealed by a metal cover fitted over the 
upper flange of the sill to protect it 
from damage that might otherwise be 
caused by the feet of passengers 
entering and leaving the car. 

The outer seal is stuck to the flange 


The rear squab and occasional seats in the Fiat 1100 can be | 
down to provide a flat floor of large area for luggage 


Germany 
United State 
France 

Italy 

Great Britain 
Czechoslovakia 39 
Other Countri 46 


Totals 
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In the new F 


rear 


round the door. It is also of channel 


section but arm. that is stuck to the 
door is hollow. When the door is 
closed, the free arms of the two channel 
section bear against the adjacent 


TOTAL IMPORTS IN 1952 AND 1953 


1952 


] ] tf 42 
4,889 
3,808 
2,580 
5,047 


28,141 


panelling. Since they are 
to deflect, they offer but 

to the doors closing 
feature of the 


faces of the 
relatively fr 
little resistance 
This i teworthy 
vehicle 

An unu 
that the flang: 


| feature of the doors is 


round the edges of the 


ded 


1953 


19,081 in 
5,241 
4,358 
4,164 
4,105 


37,051 
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t 1100 Familiale model there is accommodation for four adults in the front and 
and for two children on occasional seats behind the rear seat squabs 


inner and outer panels are turned 
inwards through 90 deg where they are 
spot welded together. However, these 
spot welds are not visible on the outer 
face. Aluminium garnish strips are 
fitted round all six side lights 
as well as round the rear light 
and windscreen. The doors 
are hung on exterior hinges. 
A glass gusset panel is fitted 
the upper rear corner of 
each front door. It is positioned 
to the inner side of the drop 
glass so that if the window is 
92 lowered a short distance for 
10 ventilation purposes, it tends to 
prevent air blowing into the car 
and causing a draught. This 
arrangement has two main 
advantages as compared with 
the usual triangular ventilating panels 
fitted at the front of the door. One is 
that it is less expensive and the other 
is that it in no way obscures the vision. 
On the front floor, a_ three-piece 
rubber cover is laid over felt. One 
piece is over the gearbox cover and the 


In the Opel Rekord the rear legs of the front seats have rollers 
on their ends and run in tracks recessed into the floor 





APRIL 1954 


AUTOMOBILE 
ENGINEER 


American influence is evident in the front end styling of the Opel Rekord 


other two are fitted one on each side 
of it. The rear floor is furnished with 
a woven carpet which has a short pile, 
and underfelt is also used. On the dash 
facia, two large instruments’ with 
hooded bezels are mounted one on 
each side of the steering column, and 
four tumbler switches control the head 
lamps, instrument panel lights, wind- 
screen wiper and heater fan. A three- 
position switch is fitted on the instru- 
ment column to change from head to 
side lamps and for dipping the head 
lamp. Another three-position switch, 
also on the steering column, controls 
the trafficators. 

A fresh air type heater is installed 
above the toe board. Controls are pro- 
vided to direct either all the warm ait 
through the demister slots or part of 
it downwards adjacent to the front 
passengers’ feet. A simple cock is fitted 
in an accessible position on the top of 
the engine immediately behind the 
radiator so that the water supply to the 
heater can be cut off in summer. 

Among the other features of the 
vehicle is a petrol cap which, when 
locked, rotates freely without unscrew- 


In the Opel Rekord the spare wheel is stowed vertically behind 


the rear seat squab 


A simple hinge is fitted at each side of the 
rear seat squab on the Fiat 1100 


ing. This means that it is impossible to 
force the lock with a spanner or chain 
wrench. The rear bumpers are carried 
on irons in the usual manner, but about 
6 in from their ends, additional support 
is afforded by welded-on top hat 
section brackets which are bolted to 
the rear quarter panel. A single clip, 
secured by a wing nut, holds down the 
spare wheel, which is housed under the 
floor at the back. The rear door is 


hinged at its right-hand vertical edge 
and its inner panel is cut away locally 
to clear the spare wheel 


Opel 

A two-door, cabriolet version of the 
Opel Rekord was introduced for the 
first time at the Geneva Show. This 
vehicle is powered by a four-cylinder, 
overhead valve engine with a bore and 
stroke of 80mm and 74mm respec- 
tively and a swept volume of 1,488 cm‘ 
It has a compression ratio of 6-7: 1 and 
develops 51 b.h.p. at 4,400 r.p.m. The 
maximum torque of 77-4lb-ft is deve 
loped at 2,000 r.p.m 

A conventional transmission system 
is employed. It comprises a single dry 
plate clutch, a gearbox with three 
forward speeds and one reverse, and a 
hypoid bevel drive unit. The overall 
gear ratios are: top 3-9:1, second 
6-55:1, first and reverse 13-92: 1. 

The front suspension is of the trans- 
verse, double wishbone-link type with 
coil springs, and at the rear, semi 
elliptic springs with a through axle are 
fitted. Anti-roll bars and _ telescopic 
shock absorbers are employed both at 
the front and at the rear. Lockheed 
hydraulic brakes are incorporated. The 
total friction lining area is 109 in A 
worm and roller steering gear is fitted, 
and the tyres are 560 13. The prin- 
cipal dimensions of the vehicle are: 
wheelbase 8ft 2in; track, front 
3ft ll}in, rear 13ft llin; overall 
width 5 ft 4in, length 13 ft 11 in, height 
4ft ll in; ground clearance 6} in, turn- 
ing circle 35 ft, curb weight 1,935 lb. 

Inside the car, a small instrument 
panel is fitted on the dash facia imme- 
diately behind the steering wheel. It 
carries a semi-circular speedometer 
with a water temperature gauge on 
the left and a petrol gauge on the right 
Above these two gauges are warning 
lamps to show whether or not the 
dynamo is charging and the oil pres- 
sure adequate. Another warning light, 
to show that the flashing indicators are 
in operation, js mounted in a stream- 
lined housing pressed in the top of the 


The spare wheel, jack and wheel brace are stowed in an accessible 


position in the Mercedes Benz 220 





shroud round the steering column 
Thus, all the instruments and warning 
lamps are in a central position and can 
be seen easily between the two spokes 
of the steering wheel. 

Below the facia, to the left of the 
steering column, is an exceptionally 
small quadrant for the two control 
levers of the heater system. One 
operates the water cock and the othe 
is to direct all the air to the demisters 
or to divert some to the toeboard. To 
the right of the steering column, below 
the centre of the facia, a radio is fitted. 
An ashtray is mounted above the radio. 

On the right, opposite the passenger’s 
seat, is a glove box with a lid that is 
hinged at its lower edge. It is spring 
loaded towards the open position so 
that it does not rattle when closed. A 
single press-button release mechanism 
is employed, and below, in the centre 
of the lid, is a clock. When the lid 
is Open, it 1s retained in the horizontal 
position so that it may be used as a 
shelf. The stiffening of this lid is 
somewhat unusual. Its edges are turned 
inwards through 180 deg all round and 
are clamped down on two stiffening 
pieces, one at each end. These pieces 
are rectangular, dished steel pressings 
which, when together with the lid 
panel, form box sections. 

The floor is covered with a three- 
piece rubber mat. One piece is laid 
on underfelt and bitumen-impregnated 
sheet on the toeboard; the second, 
which covers the front floor, is also on 
felt and impregnated sheet; while the 
third piece is laid on bitumen-impreg- 
nated sheet only on the rear floor. 
Where felt is used, it is stuck to the 
rubber 

A bench type is employed at 
the front as well as at the rear. The 
squab of the front one is divided and 
hinges forward to give access to the 
rear. The tubular framing of each half 
of the squab is extended over the top 
to form a handrail by means of which 


seal 


A Z-section pressing is welded to the centre pillar to 
with the body profile below the waist line of the Ops 
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The chron 


plated rubbing strips on the lower edge of the doors and the sill of the 


Mercedes Benz 220 are protected by rubber inserts 


talled in the air duct on the 
jercedes Benz 220 


A heater 


the squat be moved forward with 
out leavu dirty finger marks on the 
upholst Che cushion is mounted on 
a jingle frame on four legs. The two 
front les pivoted at each end, 
while tl rear fixed to 
the fram their upper ends and have 

lower ends which run 


roller 
in shal ished tracks sunk in the 


\ 


ones are 


floor. A simple device is provided to 
lock the seat in position after it has 
been adjusted. 

Unusually flexible rubber seals are 
secured round the door opening. ‘They 
are of U-section, one arm of which is 
formed by a tubular beading and the 
other arm is solid. A metal strip is 
fixed between the arms of the U, and 
the whole assembly is secured to the 
body by self-tapping screws passed 
through this strip and the rubber. 
Below the waist, a second seal is fitted 
on the door, and where this seal butts 
against the inner one when the door 
is closed, a soft sponge rubber block is 
stuck to the pillar. This ensures that 
there can be no leakage at the junction. 

The rear windows are pivoted at 
their front edges and can be opened 
about 24 in by releasing the toggle clips 
at their rear edges. A small H-section 
frame is mounted round the glass. One 
pair of arms of the H are clamped 
astride the edges of the glass, and the 
other pair house the bulb-section base 
of a rubber sealing strip. This strip is 
pressed against the body panelling 
when the window is shut. 

Triangular, glass ventilating panels 


By stowing the spare wheel behind the wheelarch, no space is 
wasted in the boot of the Opel Kapitan 
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A single universal joint is employed in the swing-axle system of the Mercedes Benz 220 


are incorporated at the front of the 
doors. The lower hinge on each is con- 
cealed and is of the spigot type, while 
the upper one is a simple painted com- 
ponent fabricated from sheet steel. The 
latch handle is unlocked by pressing a 
button that projects from the inner end 
of its spindle. This button is spring 
loaded, so that it locks automatically 
when the handle is turned back again. 
A drip channel is fitted outside the 
lower edge of the triangular panel to 
prevent water from running past the 
hinge and into the car. The leading 
edge of this channel is turned up and 
the trailing edge down, so that the 
water is discharged to the rear of the 
hinge. 

Under the bonnet there is not a 
dash shelf; instead, the dash is bulged 
forwards so that the heater can be 
accommodated between it and _ the 
facia. This is a good feature, in that 
the inevitable losses from the heater 
unit pass to the interior of the car 
instead of under the bonnet. Thus, 
there is little, if any, waste of heat. A 
bracket spot-welded to the front of the 
dash carries the battery. The bonnet- 
lid hinge is spring loaded so that a prop 
is not required. There are no drip 
channels at the edges of the bonnet, 
and the water is simply allowed to run 
down the valances. The radiator is 
mounted on the body structure. It has 
two shoulders on each side and they 
rest on rubbers in vertical channel 
section brackets welded to the wheel 
arches. At the base, a single rubber 
mounting is interposed between the 
radiator and an inverted top hat 
section cross member. 

Some of the features of the exterior 
panelling are of interest. The front 
apron is not a separate component, but 
is formed by the lower portion of the 
grille. Detachable front wings are 
employed and can be changed easily in 
the event of their being damaged. The 
rear apron is formed by the skirt panel, 
the lower edge of which is turned into 
the bumper section. This skirt, together 
with the boot surround and the rear 


above the horizontal 
strip on each side are in 
one piece. The panel that covers the 
rear wheels and extends forwards to 
the door pillar on each side is a separate 
piece. From the illustration it can be 
seen that with this arrangement there 
are no deep draws at this end of the 
vehicle. The horizontal joint-line is 
concealed over most of its length by 
the chromium plated strip, and the 
vertical joint at the rear is scarcely 
noticeable since it is in line with the 
centres of the reflector, and rear and 
stop lamps. The number plate illum 
ination lamps are mounted on the inner 
faces of the upstanding portions of the 
overriders. Rubber blocks are bolted 
between the ends of the rear bumpet 
and the body panelling. A petrol fillet 
tube is welded to the rear skirt panel, 
where it is readily accessible from 
either the right- or left-hand side, and 
where damage is unlikely to be caused 
to the panelling by the filler hose 


quarters 
chromium 


Ihe boot lid is mounted on con 
cealed hinges and is spring loaded so 
that it does not have to be propped 
open. Inside, the spare wheel its 
strapped in a vertical position behind 
the seat squab. It is of interest to com 
pare this arrangement with that on the 
Kapitan, in which the spare wheel is 
behind the wheelarch and leaves a 
maximum amount of space avaiiable 
for luggage. Because the Rekord 1s a 
smaller model, it has not been possible 
to stow the wheel behind the wheel 
arch in the same way 


Mercedes Benz 

Mercedes Benz have introduced a 
new 220 model. It differs from the 
earlier one in that it has a larger body 
and accommodates six people. Another 
new feature is the back axle arrange 
ment. The casing of the hypoid bevel 
final drive unit is carried on a bracket 
secured by means of a single rubbet 
mounting, instead of two, on the frame, 
and only one universal joint is em 
ployed in the swing axle system. This 
joint is on the right-hand side. The 
left-hand axle, together with the final 
drive casing, pivots about a pin carried 
between lugs on the mounting bracket 
The axis of this pin is parallel to the 
longitudinal axis of the vehicle and in 
line with the centre of the universal 
joint. Thus, the effective length of the 
swing axles is as large as possible, so 
that the change of camber angle as the 
wheels move up and down is as small 
Furthermore, the pivot 
down. All these features 
combine to lessen the tendency to 
sprag action when cornering fast, and 
they reduce tyre wear and improve the 


as_ possible 
point is low 


ride 

As before, the drag loads are taken 
by a single, rubber-mounted, trailing 
link on each Coil springs 
on these links Attention has been 
devoted to brake cooling, and radial 
fins are incorporated on the outer peri 
phery of the drum and on the flange 


side seat 


In the Mercedes Benz 220, a simple three-position adjustable stop is provided on each side 
at the base of the front seat squabs 





round it. Air passes inwards through 
slots in the wheel discs and is centri- 
fuged out by finning on the drums. 

The 6-cylinder engine is fitted with 
an aluminium alloy head, and its com- 
pression ratio has been raised to 7-5: 1. 
Improvements have been made to the 
torque characteristics at low and 
medium speeds, and the maximum 
engine speed is now 6,000r.p.m. An 
increase, of 5b.h.p., to 85b.h.p. at 
4,200 r.p.m., has been obtained. The 
bore and stroke are 80 mm by 72-8 mm 
respectively and the swept volume is 
2,195cm’ The overhead camshaft 
arrangement has been retained and an 
oil-water heat exchanger is again incor- 
porated. Four forward speeds and one 
reverse are obtainable with the gear- 
box, and selection of all the forward 
speeds is made through synchromesh 
units. The ratios are: top 1:1, third 
1-52:1, second 2-32:1, first 3-40:1, 
reverse 3-29: 1. An axle ratio of 4-11: 1] 
has been adopted. 

The overall dimensions of the vehicle 
are: length 15 ft 54 in, width 5 ft 84 in, 
height unladen 5 ft 14 in. A wheelbase 
of 9ft 3in has been adopted, and the 
track is 4ft 8in at the front and 
4ft 94 in at the rear. With two people 
in the vehicle, the ground clearance is 
84 in while fully laden it is 6-4 in. The 
turning circle is 36 ft. With the spare 
wheel and tools removed, the dry 
weight of the vehicle is 2,530 lb. 

The front end styling in general is 
similar to that of the 180 and 300 
models. A_ light, pressed radiator 
grille of traditional Mercedes Benz 
form is attached to the bonnet lid and 
lifts with it. A gap is left between the 
rear edge of the bonnet lid and the 
scuttle, so that warm air is directed 
to the windscreen. Not only will this 
tend to clear ice from the outside of 
the glass, but also, by warming the 
glass, will help to prevent the formation 
of condensation on the inside. 

Head and fog lamps are faired into 
the body panels, and side lamps of 
elongated streamlined form are fitted 
on the wing crowns. This type of side 
lamp is becoming increasingly popular. 
Both the front and rear aprons are 
more or less vertical instead of hori- 
zontal, and are therefore easy to clean. 
The short lengths of irons visible 
between the apron and the bumpers 
are concealed by pressed steel shrouds. 
Interposed between the edges of the 
overriders and the bumpers are 
channel section rubbers. A one-piece 
bumper is fitted at the back, but the 
front one is in three pieces. The irons 
are 2in by }in strip. One extends 
across the front of the vehicle and its 
ends are turned back and bolted to the 
frame side members. It carries the 
centre portion of the bumper, which is 
divided to form a frame for the number 
plate. Two more irons, one on each 
side, extend out to a point in line with 
the side of the vehicle, but they are 
not wrapped round the front end, as 
are the outer portions of the bumper. 

On the sides of the vehicle, two 
chromium plated rubbing strips at sill 
level extend almost the whole length 
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front and rear wheels. 

ire protected by a rubber 
ther chromium plated strip 
centuate the wing line over 
or and quarter panel on each 


between 
These strij 
insert. An 
is used to 
the rear d 
side 

Strips of 
it Waist kk 
of the canopy 
drip channel 
cant rail 


this material are also fitted 
el round the sides and rear 
and on the doors. The 
which extends along the 
each side and down the 
front and rear pillars to the waist rail, 
is also chromium plated. A _ lock-up 
flap over filler cap is incorporated 
low down the rear quarter panel. 
Chromium plated garnish strips are 
fitted round all the windows. 

When wed from inside the car, 
the wind n pillar adjacent to the 
driver cd not obstruct the range of 
vision much since, although wide, 
it is edge-on to the tine of sight. 
Because of the curvature of the screen, 
the pillar on the opposite side to the 
driver i ell back and out of the way. 
Moreover, it is relatively remote, so 
that the projected angle of the blind 
spot that it produces is small. 

All the instruments are immediately 
in front of the steering wheel. A hori- 
zontal-reading speedometer, together 
with the irious oil, water and fuel 
gauges and ammeter below it, are 
enclosed | single bezel and glass of 
rectangular form. Below this is a 
horizontal row of control knobs and 
switche: 4 clock is mounted above 
the radio in the centre of the facia. 

Two vertical control-quadrants, each 
carrying two levers, are fitted one at 
each end of the facia. One controls the 
heater end fresh air supply to the 
driver and the other is for a separate 
system on the passenger’s side. Imme- 
diately above each quadrant is a circular 
jet, in the orifice of which is a butterfly 
valve I jet and butterfly are 
chromium plated and are so arranged 
that they direct air over the 
side lights on the front door for 
demisting purposes. The _ butterfly 
valve i: tuated simply by pushing it 
with one finger 

A conventional arrangement of de- 
mister du is provided to direct air 
on to the windscreen, and another duct 
on each side below the dash supplies 
air over the occupants’ feet. In the 
standard form, a heater is fitted on the 
driver’s side, and only fresh dir is 
obtained on the passenger’s side. How- 
ever, an additional heater can be fitted 
as an optional extra. The system is un- 
usual in that the heater elements and 
fans are incorporated in the run of 
the two 4) in diameter ducts which 
carry fresh air from each side of the 
radiator. These elements are supplied 
by Suddeutsche Kuhlerfabrik, Behr 
Feuerbach, Stuttgart, and their hous- 
ings hardly be much more than 
about square. 

The seats are adjustable for 
fore and aft position, and the squab 
angles can also be changed. This 
angular adjustment is provided for in 
a simple manner; the base of the frame 
on each side of the seat is extended 
downwards and forwards to form a 


together 


can 
>in 


front 
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lever, the end of which is pivoted at 
a point well forward of the rear of the 
cushion. A stop is fitted to the seat 
pan under the junction of this lever 
with the vertical part of the squab 
frame. This stop has a rubber pad on 
its upper face to prevent rattling when 
the seat is unoccupied. Two rubber- 
faced, steel distance pieces are hinged, 
one to the front edge of the stop and 
the other to the rear edge, in such a 
way that first one of them can be 
folded over on top of it to increase its 
effective height; then the second can be 
folded over on top of the other further 
to increase the height of the stop. Thus 
the squab can be set at any one of 
three angles. Judging by the flexibility 
of the squabs, there can be little or no 
stiffness in the cross bracing between 
the vertical side frames. Undoubtedly, 
this is to avoid any possibility of per- 
manent deformation taking place as a 
result of failure to adjust the stops to 
the same height on each side. 

On the front floor, a rubber covering 
is laid over timber ply. Felt, covered 
with rubber, is used on the toeboard 
and over the gearbox. A Boucle, woven 
carpet is fitted on the rear floor. Rubber 
covers are also fitted over the door sills 
in the interior of the car to protect 
them against damage by the shoes of 
passengers entering and leaving. 

In the boot, a coil type compression 
spring is incorporated in each hinge to 
hold the lid in the open position when 
required. The steering wheel can be 
stowed either on the left- or the right- 
hand side in a well adjacent to the 
wheelarch. A jack and wheelbrace are 
carried in a clip in an accessible posi- 
tion immediately inboard of the wheel- 
arch. A pressed stecl clip holds the 
spare wheel clear of the wheelarch so 
that there is no chance of rattling. The 
floor of the boot is 37 in wide between 
the wheelarch on one side and the spare 
wheel on the other, and 40 in long. 


SPRAYS 


HE Texas Company, of 135 East 


42nd Street, New York 17, has 
published a second edition of “The 
Penn State Bibliography on Sprays,” 
which has been compiled by the 
Department of Engineering Research 
of the Pennsylvania State University. 
In the first 169 pages is an alphabetical 
list of authors, together with the titles 
and scope of their papers. Then 
follows a page on which is printed a 
subject index giving the following 
headings and the pages on which they 
are dealt with in the main index: Appli- 
cations of sprays, atomization, 
atomizers, characteristics of sprays, 
chemistry of sprays, methods and 
apparatus used in spray _ research, 
physics of sprays, solid particles, and 
theory and fundamentals. The next 
thirty-eight pages form the main 
index, in which the appropriate authors 
are listed under each subject heading 
in turn. This work should be of use to 
engineers interested in these subjects, 
as well as to specialists. 
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CORNERING CHARACTERISTICS 
OF TYRES 


An Improved Method for their Determination 


NTIL the present time there have 
; been two main weys of plotting 

cornering force and self aligning 
torques of tyres (a) against slip angle, 
(b) against load. These notes describe 
a new method of plotting that has 
advantages over both (a) and (b). One 
chart suffices for both cornering force 
and self aligning torque instead of the 
two properties being recorded on two 
separate graphs. 

A plot of cornering force versus self 
aligning torque for a range of applied 
vertical loads (with curves of constant 
slip angle drawn in), is considered to 
be the characteristic curve for the tyre 
at a given pressure. The chart enables 
pneumatic trail (or tyre castor) to be 
read off readily in addition to per- 
mitting any of the graphical calcula- 
tions possible on the earlier charts. The 
characteristic curve also gives informa- 
tion on the handling characteristics 
which arise from the tyre. Some typical 
characteristic curves are given. In 
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Fig. 1. Cornering force-slip angle curve 
Tyre 6.40/15 C.T., 241b in? I.P. 


¢ / 8 
Applied load cwt 
Fig. 3. Cornering force-applied load curve. 
Tyre 6.40/15 C.T., 241b fn? 1.P. 


By V. E. Gough* 


addition, the method of investigating 
the effect of king pin castor on aligning 
torques (at the king pin) for a given 
tyre characteristic curve is described. 
It is graphical and simple. A number 
of cases are investigated and it is shown 
that even when the same maximum 
torque is achieved the handling charac- 
teristics may differ considerably. Cases 
involving load transfer are given, it 
being found that steering torques are 
always increased by load transfer. Load 
transfer can also alter the relation 
between various selections of tyre 
pressure and mechanical castor com- 
pared with the no load transfer case. 
In practice each case requires to be 
investigated on its own merits. 

It is common for tyre manufacturers 
to present cornering force and _ self 
aligning torque data on a rolling tyre 
in two graphs:— 

(a) Cornering force against slip angle. 

(b) Self aligning torque against slip 

angle. 

According to the problem on hand, 
several graphs are plotted on each 
chart, for example, they may be for 
either:- 

(1) Various inflation 

(2) Various loads. 

(3) Various rim widths, or 

(4) Different size tyres. 

This method of presentation arises 
largely because in the actual testing the 
slip angle is the independent variable 
and C.F. and S.A.T. dependent 
variables (Figs. 1 and 2). 

On the other hand, the user (the 
vehicle manufacturer) often replots the 
data in the form: 

(a) Cornering force against load. 

(b) Self aligning torque against load 
and curves for a range of slip angles 
are plotted on each graph (Figs. 3 
and 4). 

The reason for vehicle manufac- 
turers’ preference for this form of 
presentation is that the total cornering 
force for two unequally loaded wheels, 
both operating at a common slip angle 
but allowing for load transfer (as when 
negotiating a bend) can readily be 
found graphically (Fig. 5). It is also 
possible to use such a chart even if the 
slip angles differ owing to steering 
geometry or compliance of steering 
links. 


pressures. 


Proposed new method of presentation 
of data 
In actual usage the real problem 
before the designer is two-fold: 
a) The provision of adequate corner- 
ing force to cause the vehicle to 
negotiate the curve. 


b) A knowledge of the self aligning 
torque arising (plus certain other 
determinable couples arising from 
the vehicle design) for this deter- 
mines the steering effort. 

Furthermore, it is the relationship 
between steering torque and cornering 
force set up which determines the 

or “handling” of a_ vehicle. 
Fundamentally, then, cornering force 
data plotted as a curve of cornering 
force against self aligning torque gives 
the essentials of the tyre characteristics 
from a handling point of view. Bearing 
in mind the points relating to load 
transfer, and possible slip angle dif- 
ferences, it is clear that a chart should 
be plotted with curves covering a 
range of applied vertical loads and slip 
angles. 

The resulting chart is as shown in 
Fig. 6 and it could justifiably be called 
the characteristic curve of the tyre. 
This completely describes the tyre 
properties at the given pressure and 
rim width. The chart could be plotted 


10 


Self-aligning torque-slip angle curve. 


Fig. 2 
Tyre 6.40/15 C.T., 24 |b in*® IP 


Self-aligning torque-applied load 


Fig. 4 
Tyre 6.40/15 C.T., 241b in? 1.P 


curve 





Fig. 5. Conventional method of calculating 
cornering force when load transfer causes 
unequal tyre loads 


the opposite way round but S.A.T. is 
put as abscissa because the user applies 
a torque and obtains a cornering force. 
However, this is not an important point. 
The grid of radial lines in Fig. 6 is 
explained below (pneumatic trail). 


Use of the characteristic curve 

Simple uses, such as given any three 
of the following find the fourth, 

(a) Load 

(b) Slip angle. 

(c) Cornering force. 

(d) Self aligning torque 
need no comment. 

Problems involving load 
transfer are readily dealt with 
in the case of known loads and 
slip angles (which may or may 
not be equal). The points of 
intersection of load and slip 
angle for each wheel are 
located and the total C.F. and 
S.A.T., found directly. 

If the conditions of opera- 
tion of two tyres at (say) equal 
slip angles with a known load 
transfer ratio to produce a 
given C.F. are required, it is 
simply a matter of graphical 
“jugglery ” to find the appro- 
priate points (Fig. 7). 

Draw a line (a-b) at the given 
C.F. from the axis to the curve 
corresponding to the average 
load C. Locate the curves c 
and e corresponding to the 
two loads allowing for load 


4 


Fig. 8. Cornering force-self aligning torque. Tyre 6.40/15 


1.P. 20 Ib in® 


Fig. 6. Cornering force 
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transfer. Draw 
b cutting 
f and g at tl 


a straight line through 
urves d and e at points 
equal values of slip angle. 
This is a simple trial and error process 
Join point ind g and bisect. At con- 
venient ad nt slip angle values join 
points j and k and bisect as at |. Join 
bisection | in a curve intersect- 
ing ab or ontinued at m. A line 
nmo joining points of equal slip angl 
on d and n and o, the two 
operating points for the inner and outer 
wheels. C.] ind S.A.T. values for 
each can id off. 

More plex cases, in which slip 
angles differ owing to the geometry, or 
even tho which deviations from 
the theoret angles arise owing to 
complian the steering mechanism 
can be de with, at least on a trial and 
error ba 


cates 


Pneumatic trail or tyre castor 
S.A.T 
As Cl pneumatic 


castor, a & 


trail or tyre 


f radial lines through the 
origin repr nt a range of values of 
pneumatic trail. These are shown in 


f aligning torque 
24 |b in® 


Tyre 6.40/15, rim 44 J, 


APRIL 


self aligning torque 


Fig. 7. Method of estimating on the new 
diagram cornering force under conditions 
of unequal load due to load transfer 


Fig. 6. They enable the values of pneu- 
matic trail at any known condition to 
be read directly. Tyre castor can also 
be expressed as an equivalent angle 

equal to the angle subtended by the 
pneumatic trail at a radius equal to 
the standing radius of the tyre. 


Effect of Inflation Pressure 
Figs. 6, 8 and 9 give data 
on 6.40/15 C.T. tyre on a 4} J 
rim for 24, 20 and 161b/in 
inflation pressure. Inspection 
of these curves gives some 
idea of the influence of load 
and pressure over the usual 
working range of slip angle. 


Characteristic curve for 
higher slip angles 

Fig. 10, which is based on 
aero tyre data obtained and 
used for the computation of 
undercarriage reactions dur- 
ing ground manceuvres, 
indicates the form of the 
curve for high slip angles. 
Although not shown on this 
curve the reversed or leading 
aligning torque reaches a 
maximum at a slip angle of 
around 25 or 30 deg and then 
falls slightly. At 90deg slip 


5( 60 


Higning torque -lb 


r 
+ 


Fig. 9. Cornering force-self aligning torque. Tyre 6.40/15, rim 44 J, 


1.P. 16 Tb in? 
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Fig. 10. Characteristics for positive and 
negative slip angles 


angle the reaction is a simple frictional 
drag. 

This curve is plotted in non-dimen- 
sional form. Cornering force is given 
in the form cornering coefficient (cor- 
nering force divided by load), self 
aligning torque as a torque coefficient in 
terms of load, deflection and diameter; 
and pneumatic trail as a trail coefficient 
in terms of deflection and diameter. 
The deflection and diameter settle the 
contact length and so effectively pneu- 
matic trail is given as a function of 
contact length while the self aligning 
torque is virtually in terms of load and 
contact length (See appendix). 

In most practical applications it is 
adequate to plot only part of the curves 
as in Figs. 6, 8 and 9, but Fig. 10 serves 
to illustrate the remarks in the next 
section. Referring to Fig. 10, the 


C.F. . 
cornering coefficient ian the trail co- 


PT. and the 


efficient K torque 


coefficient M 


600 


ct) 
Torque at kin 


Fig. 12. Basic method of deriving curve for known castor trail 
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Load on tyre. 

..-= Cornering force. 
.T.- Pneumatic trail. 
S.A.T. = Self-aligning torque 
D-= Tyre diameter. 

Tyre deflection. 


Indications of handling characteristics 

A curve which gives a progressive 
relation between the two quantities 
(cornering force and S.A.T.) over the 
working range indicates that the “ feel” 
at the steering Wheel is at all times a 
measure of the side force being called 
into play at the tyre (a, Fig. 11). On 
the other hand, the portion of a curve 
which shows little or no change in 
cornering force corresponds to a region 
where the feel at the steering wheel 
gives no indication of changes in side 
force at the tyre (b, Fig. 11). 

Furthermore, if the self aligning 
torque decreases with increase of side 
force the condition would correspond to 
a feeling of incipient sideway skidding 
(c, Fig. 11), and finally, if the curve has 
passed the cornering force axis then as 
far as the tyre is concerned, torque has 
to be applied to restrain the steered 
angle from increasing and the vehicle 
has gone “beyond the limit” and is 
tending to “ broadside ” (d, Fig. 11). 

In this connection of handling it will 
be remembered that the user of the 
vehicle knows only some or all of the 
following :— 

(a)The cornering 

achieving. 

(b) The steering wheel torque he is 

applying or resisting. 

(c) The position of the steering wheel 

(d) The course of the vehicle. 

(e) The attitude of the vehicle. 

He does not know the slip angle at 
any time although his knowledge of a, 
b, c, d, or e may give him some approxi- 
mate idea of its magnitude. While ¢ 
gives him a good idea of the slip angle 
at the rear tyre his knowledge of the 
front tyre slip angle is very indirect. 
Clearly, then, the relegation of the slip 
angle to a subsidiary role in the chart 
instead of retaining it as the indepen- 
dent variable is a justifiable step. 


force he is 


Fig. 13. Effect of castor on 6.40/15 C.T. tyre at 24 Ib in 


Fig. 11. Essential points regarding character- 


istic curves 

(a) progressive relation between C.F. and 
S.A.T 

(b) curve for case where S.A.T. varies but 
little for wide changes of C.F 

(c) region of characteristic curve where 
S.A.T. falls with rising C.F 

(d) region of characteristic curve where 
S.A.T. is negative and torque is required 
to restrain steered angle from increasing 


Steering torque 

It has been shown that the two 
major factors contributing to steering 
torque at the king pins are the self 
aligning torque of the tyres plus the 
product of cornering force and castor 
due to the king pin angle. The moment 
of the tyre drag of one wheel is 
balanced by the other wheel and in any 
case, except during braking, these 
forces are small. The steering torque 
at the king pins is then given by the 
product of the tyre cornering force and 
the sum of the pneumatic trail of the 
tyre and the mechanical trail due to 
king pin castor angle 


Method of allowing for influence of 
castor of the king pin 

The nature of the characteristic curve 

is such that a graphical method of 

allowing for the influence of castor of 

the king pin is easy and practicable. In 


pressure 
carrying 8 cwt 





nflation press 


Castor ar gle 


24 Ib l6lb 28 lb 
0° 4? 41° 


Fig. 14. Comparison of three cases of 6.40/15 
C.T. tyre carrying 8 cwt. 


Fig. 12 the axes are torque at the king 
pin, and cornering force. With zero 
castor the curve is the characteristic 
curve of cornering force versus self 
aligning torque and is shown as curve 
for castor—O. The sloping lines cor- 
respond to trail and the values are 
given by the ratio of torque to cornering 
force. In the case of the curve for 
castor =O the values read off the inter- 
sections of the curve and the trail lines 
are the pneumatic trail values. 

For castor of 0O-O05ft (arbitrarily 
chosen for example only) the curve is 
obtained by noting the intersection 
points with the sloping lines at the same 
cornering force plotting a point on the 
appropriate sloping line corresponding 
to an increase of trail of the required 
amount (0-05 ft). The horizontal lines 
indicate the process. The required 
curve is obtained by drawing a curve 
through the points so derived. An 
example of the effect of castor is shown 
in Fig. 13. 

From similar plots covering a range 
of loads and pressures it is found that 
the magnitudes of torques and shapes 
of characteristic curves are seriously 
influenced by the choice of castor angle 
and tyre pressure and load. As the slip 


Fig. 17. Effect of a load transfer of +1 cwt. 
on a mean load of 8 cwt. |.P. 24 1b in®, zero 
castor angle 
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angle-cornering force relation is not 
altered, the lines of constant slip angle 
are line constant cornering force 
and are horizontal lines on the chart. 

The relation—mechanical trail (or 
castor trail) equals castor angle times 
standing height—is used to obtain the 
amount by which the curves are offset 
from the t curve. The sloping lines 
are marked with trail values—this is 
the total trail, that is the sum of 
pneumatic trail and castor trail. 

It is very difficult’ to draw any 
universal general conclusions regarding 
castor except to note that the diagrams 
do confirm that negative castor, while it 
reduces the torque, replaces a respon- 
sive characteristic with progressive feel 
by one with a “flat spot” where changes 
in cornering force are not accompanied 
by changes in torque. To study a given 
case th harts for the appropriate 
conditions must be drawn. 


‘arnering force -ih 


Fig. 16. Comparison of three cases of castor 

angle with steering gear ratio modified to 

give maximum self-aligning torque. 
Load 8 cwt. 


same 


Exampl comparisons which can be 
made on the diagram. 

Fig. 14 compares three cases giving 
about the same maximum torque. 

(a) 16 lb/in*, — 1 deg castor 

(b) 24 Ib zero castor 

(c) 28 lb/in*, +1 deg castor 
all at 8 cwt load. 

While is little to choose in the 
shape of the curves, case (c) seems to 
have a advantage in regard to 
progressiveness of feel. Figs. 15 and 
16 compare the curves obtained when 
castor is changed and the steering gear 
ratio altered to retain the same 
maximum torque. Fig. 15 compares 

1 deg and — 1 deg with the zero castor 
case and shows but small effect. 

On the other hand, curves relating to 

3deg and 3deg in Fig. 16 show 
that big changes in characteristic are to 
be expected. (Note that gear ratios are 
very different in each case and this 
would alter the handling assessment 
somewhat 


there 


slight 


Effect of load transfer 
As stated above, the effects of load 
transfer can be assessed on the charts. 
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Gear ratios 076 190 123 


Castor angle ei 0 “i 


Slip angle 
/ in de 
j g 


Fig. 15. Comparison of three cases of castor 

angle with steering gear ratio modified to 

give same maximum self-aligning torque. 
1.P. 241b in*, load 8 cwt. 


Fig. 17 shows the small effect of +1 cwt 
load transfer on a mean load of 8 cwt 
when the tyre at 24 lb has zero castor. 
This figure also indicates the derivation 
of the load transfer case. 

Fig. 18 compares the three cases of 
Fig. 14 but under the condition of load 
transfer of +1 cwt on a mean of 8 cwt. 
What were small differences are now 
magnified and it is seen that as regards 
shape of characteristic the 16]lb with 

1 deg castor is inferior to the 28 lb 
with +l1deg castor although their 
torques have same maxima. The 24 lb 
with zero castor has a lower peak value. 
These effects are largely due to the 
greater change in the 16lb,—1 deg 
castor case. Load transfer, in all 
cases, appears to increase the maximum 
torque. 


Conclusion 

With this new form of presentation 
of data of cornering force and self 
aligning torque, a single chart suffices 
for all the data and exhibits the charac- 
teristic features of the tyre’s behaviour. 
All the usual calculations can be made 
with the chart and also many other 


600 T r 
Inflation press. 24lb 28lb (6lb 
Castor angle ( +f -|" 


20 30 A( 
Toraue -lb — ft 


Fig. 18. Comparison of three cases of 


6.40/15 C.T. tyres carrying a mean load of 
8 cwt. with load transfer of +1 cwt. 
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characteristics are more readily deduced. 

In particular, curves showing the 
influence of castor, with or without load 
transfer, on the characteristic curve can 
be readily derived. Changes of tyre 
pressure, mechanical castor, and steer- 
ing gear ratio are related in a very 
complex manner and any specific com- 
bination requires to be studied as it 
may be required. Considerable dif- 
ferences in handling (arising from the 
shape of the characteristic curve) can 
arise even when the peak torques are 
the same. 

Acknowledgment is made to the 
directors of the Dunlop Rubber Co. 
Ltd. for permission to publish this article. 
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Appendix 
Non-dimensional coefficients 
Fig. 10. 
The data is given in terms of 
Cornering force 


used in 


Cornering coefficient 
Load 


Pneumatic trail 
¥Ds- 
where D=outside diameter of tyre 

6=deflection of tyre._ 

It should be noted that y Ve is equal 
to half the theoretical contact length. 
The actual contact length is found to be 
given by the empirical formula 1-6, De 
instead of 2 De. Basically, however, 


Trail coefficient 


the trail coefficient relates the 

matic trail to contact length and is non- 

dimensional. 
Now taking 

defined by 

Self-aligning torque 
Cornering torce 
it remains to define a torque coefficient 
as 


pneu- 


pneumatic trail as 


_Self-aligning torque 
Load y D 
for equation. 
S.A.T. CF. PT. 
LybDi L.vDé 
or Torque  Coefficient- Cornering 
Coefficient « Trail Coefficient. 





TRADER HANDBOOK 


HE 1954 edition of that invaluable 

legal, technical and buying guide for 
the motor, motor cycle and cycling 
trades, the Trader Handbook, appears 
in a new format that makes reference 
to the desired information even easier 
than it was in previous editions. There 
are six sections, each clearly indicated 
by a guide card with thumb index and 
each printed on distinctively coloured 
paper. These sections are: Technical 
and General (Motor), Technical and 
General (Motor Cycle and Cycle), 
Transport Service Equipment, Buyers’ 
Guide, Proprietary Names and Trade 
Addresses. All this information is 
found in 516 demy-octavo pages bound 
in paper boards. 

As usual, the contents have been 
checked throughout and brought up- 
to-date. The result is a practical and 
comprehensive treatment of all the 
relevant aspects of the motor, motor 
cycle and cycle trades that provides 
accurate answers to the daily problems 
of buying, selling and servicing. The 


Handbook will also be of great value 
to overseas firms seeking contact with 
British firms. 

In the Technical and General Section 
(Motor) there are comprehensive lists 
of vehicle manufacturers with vehicle 
specification details. This section also 
includes data for vehicle servicing, fill 
up, front end service and oil producers 
S.A.E. numbers. In addition it includes 
comprehensive lists of suppliers of 
spare parts, repairers, wholesalers and 
trade associations. In this same section 
there is a legal guide, an index of 
registration numbers, lists of licensing 
authorities and traffic headquarters, and 
the latest wage rates in the motor trade. 

The Technical and General Section 
(Motor Cycle and Cycle) lists three- 
wheeler, motor cycle and cycle manu- 
facturers. It gives vehicle and engine 
specifications, rim standards, frame 
angles, hub and brake lining dimen- 
sions and gear ratios. Information is 
also given concerning thread and 
tapping sizes, recommended lamp 


( - 

1954 

bulbs and spoke lengths. ‘There are 
lists of suppliers, repairers, repair 
charges and wholesalers. A legal guide, 
a list of associations and the latest wage 
rates for the motor cycle and cycle 
trades complete this section. 

Those interested in the sale or 
of garage equipment will find valuable 
information in the Transport Service 
Equipment Section. This section gives 
an up-to-date and comprehensive list 
of firms that specialize in the manu- 
facture or the sole distribution of 
garage and workshop equipment for 
manufacturers and repairers. ‘The 
Buyers’ Guide Section gives the names 
of manufacturers and sole distributors 
of motor, motor cycle and cycle acces- 
sories and components, while approxi- 
mately 5,000 brand names attached to 
such goods are listed in the Proprietary 
Names Section. 

This mine of information is published 
at 12s. 6d. (by post 13s. Od.) by the 
Trader Publishing Co. Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
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SCAVENGING THE TWO-STROKE ENGINE 


URING the last few years, the 

Sloan Laboratory at the Massa- 
chusetts Institute of Technology has 
prepared recommendations concerning 
the terminology to be used in connec- 
tion with the scavenging of two-stroke 
engines. They have also determined 
how the actual scavenging of two-stroke 
engines may be compared with an 
ideal scavenging process. This work is 
described in an_aarticle entitled 
“ Scavenging the Two-Stroke Engine,” 
by C. F. Taylor and A. R. Rogowski, in 
an S.A.E. Preprint, November 3-4, 
1953. Diagrams of various cylinder 
types are included in the article, and 
they differentiate between loop- 
scavenged engines, in which all the 
ports are at one end, and through- 
scavenged units, where the inlet and 
exhaust ports are positioned at opposite 
ends. 

In perfect scavenging, the fresh mix- 
ture is said to push all the combustion 
products before it, without mixing and 
heat exchanging taking place. Under 
these conditions, the ideal quantity of 
air is delivered to the cylinder. Scaveng- 


ing efficiency is defined as the mass of 
fresh dry air retained in the cylinder 
after the scavenging process is com 
plete, divided by this ideal quantity. 
The scavenging ratio is defined as the 
mass of dry air actually delivered per 
cycle through the inlet ports of the 
cylinder, divided by the ideal air 
quantity. Another definition concerns 
the charging efficiency; this is the 
fraction of the fresh air delivered 
which is actually retained when the 
ports are closed. 

Theoretical relationships between 
these three measurements for various 
conditions, including perfect scaveng- 
ing, perfect mixing, and complete 
short-circuiting, indicate the range of 
possibilities, although some of the 
measurements are difficult to make 
The scope for improvement of a given 
two-stroke engine design is unknown 
unless the relationship between 
scavenging efficiency and scavenging 
ratio is determined. Measurement of 
scavenging ratio, or air supplied, is 
relatively simple and can be done by 
using a rig incorporating a square 


edged orifice and suitable surge tank, 
but the measurement of scavenging 
efficiency, or fresh air retained, is 
difficult since it cannot be obtained 
directly. 

One method is to 
amine as a tracer gas, 
arise through dissociation. A’ two 
sample method, in which the gas 
analysis during compression and ex 
pansion is compared, has also proved 
effective provided an opening through 
which samples can be taken is available 
or can be made in the cylinder head 
Another method suitable for spark 
ignition engines is based on the i.m.e.p 
It was concluded that, for engines 
scavenged with a carburetted mixture, 
the im.e.p. method of measuring 
scavenging efficiency 1s preferable, but 
for engines in which fuel is injected 
after the closing of the port, the use of 
a single expansion sample was most 
convenient and accurate. The effect of 
design on flow co-efficient, and the 
general effects of port height, and 
cylinder size are discussed. M.J.R.A 
Abstract No. 6592 
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CHUCKING AUTOMATICS 


Two New Wickman Machines 


DDITIONS to the range of multi- 
A spindle automatics designed and 
manufactured by Wickman Ltd., 
Coventry, are shown in the accompany- 
ing illustrations. These are chucking 
machines developed from the suc- 
cessful four- and six-spindle series of 
bar automatics. The  four-spindle 
machine shown in Figs. 1 and 2 pro- 
vides 9in chuck capacity, while the 
six-spindle machine shown in Fig. 3 
has 74 in chuck capacity. Many of the 
special features that have characterized 
the Wickman range of multi-spindle 
automatics have been retained in the 
new machines. Notable among these is 
the patented lever adjusting mech- 
anism that allows tool feed strokes to 
be altered without any changing of 
cams, 

Power is supplied by a 30h.p., 960 
r.p.m. foot-mounted motor on a hinged 
platform, the drive being transmitted 
through heavy matched vee belts. On 
each machine there are 24 spindle 
speeds, ranging from 29 to 473 r.p.m. 
on the four-spindle and from 51 to 675 
r.p.m, on the six-spindle machine. The 
power and the feed and speed ranges 
have been chosen to cover the widest 
field of use. 

The spindles are made from heat- 
treated steel forgings. They have large 
integral flanges for mounting chucks 
and run in extra precision taper and 
parallel roller bearings. A large multi- 
plate clutch and brake operated by an 
individual fork is fitted to each spindle. 
Air cylinders operate the — spindle 
clutch, brake and chuck. They have a 
long draw-bar stroke and are of the 
tandem type on the six-spindle machine 
and of the single type on the four. 
Each is provided with its own com- 
bined running joint and valve of new 


Tooling area on the four-spindle 
automatic 


Fig. 2 


Wickman four-spindle chucking automatic with 9 in chuck capacity 


imple reversing valve for 
external internal gripping control, 
and a pressure safety switch that can 
i to trip the feed if the ai 
below a pre-set minimum 
safety Light action levers elec- 
trically trol the air cylinders, and 
interlocks prevent incorrect sequences. 


design 


be arra 
pressure fall 


Und 
with no tooling 
the spind i 
after u 
unload the 


rmal operating conditions, 
in the loading station, 
automatically stopped 
is completed ready for 
machined component. 
When le and end working 
tooling ised in the loading station, 
adjustable timing cams stop the spindle 
1utomMa lly only when the tools are 
work. Operator safety is 


rated 


clear r tn 


ling area on the six-spindle 


automatic 


ensured by two-hand push-button 
controls linked with a warning light 
system and by a mechanism that trips 
the feed clutch automatically before 
indexing if the buttons have not been 
depressed. 

The chucks are supplied with inter- 
changeable base jaws and with either 
10 deg wedges to provide the greatest 
gripping power or 15 deg wedges to 
provide the greatest movement. With 
10 deg wedges the travel per jaw is 
0-22 in and with 15 deg wedges 0-33 in. 
Loading is performed right-handed at 
the sixth station on the six-spindle 
machine and at the fourth station on 
the four-spindle. The indexing is anti- 
clockwise so that the heavier roughing 
operations are carried out at the lowe! 
stauons. Double indexing can be 
arranged on the six-spindle machine, in 
which case loading is carried out at the 
fifth and sixth stations with individual 
controls to each station. 

Cross slides are fitted as standard at 
the first and second stations on both 
machines, If required, they can also be 
fitted at the third and fourth stations on 
the four-spindle and at the fifth and 
sixth stations on the _ six-spindle 
machine. All cross slides have micro- 
meter adjustment and are provided 
with a master stop that engages stop 
screws in the spindle drum. 

The main tool block is provided with 
a dead stop and step-by-step endwise 
adjustment so that, dependent upon the 
length and swing of the work, the 
stroke and the tooling, the most favour- 
able position for the set-up can be used. 
Independent upper end-working slides 
are also available for the fifth and sixth 
stations of the six-spindle and the third 
and fourth stations of the other. 
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NTAL COACHWORK 


Some of the Custom-Built Bodies at the Geneva Show 


work is still almost invariably 
associated with the larger and more 
chassis, but Continental 
practice as exemplified at Geneva 
shows a distinct trend towards the 
development of coach-built bodies for 
smaller and less expensive chassis mad2 
in large quantities. For instance, 
examples of the coachbuilders’ art 
were shown on Renault 4CV, Panhard 
Dyna 54 and Volkswagen chassis. No 
doubt, this practice has been cdopted 
with the aim of securing a wider market 
for these custom-built vehicles. 

Last year, binnacle type instruments 
carried on the steering column were 
popular, but this year, scarcely any 
examples of this arrangement were to 
be seen either among the custom-built 
coachwork exhibits or the quantity 
produced cars at the Show. However, 
many manufacturers have adopted an 
arrangement which is somewhat similar 
but in which most of the instruments 
are grouped together on the dash 
immediately above the steering column. 
It is surprising to find that in many of 
the very expensive custom-built cars 
the provision for parcels, gloves, maps 
and handbags is totally inadequate. 

So far as external styling is con- 
cerned, there seems to be no marked 
preference for any particular front end 
arrangement except that the manufac- 
turers of sports cars tend to favour the 
jet-type air intake. Almost without 
exception, the rear wings of all types 
of vehicle have up-standing crowns 
and the rear lamps are mounted in the 
trailing edges. A feature that is 
becoming increasingly popular on all 
types of car is rear quarter lights hinged 
at ‘their leading edges and secured by 
toggle clips at their trailing edges. The 
popularity of this feature is probably 
due to the fact that it is inexpensive 
and tends to give ventilation without 
draught. Moreover, it occupies less 


I: this country, custom-built coach- 


expensive 


The GFH bodied Renault 4CV was the smallest among the coachbuilders’ exhibits at the 
Geneva Show 


space than the more conventional types 
of window lift mechanism. 

A noteworthy feature of the Pinin 
Farina body on a Fiat 1100 chassis is 
the front end treatment. A _ grille 
opening of more or less rectangular 
shape is employed, and the somewhat 
plain and ugly appearance of this type 
of grille is changed, to give a pleasing 
effect, by the incorporation inside it of 
a two-piece chromium plated, hori- 
zontal bar with a V-arrangement at the 
centre. Many manufacturers fit a 
chromium plated frame round this type 
of grille opening and this tends unduly 
to accentuate lines which in many 
cases are not in harmony with the 
general conception, 

An air intake scoop is incorporated 
near the front of the bonnet lid. In 
plan view, it tapers towards the front, 
and the general line is continued 
forwards by the latch handle, which is 
a chromium plated lever pivoted about 
an axis normal to the panelling, the 
motif over the lip of the grille opening, 
and the V in the centre of the grille. 
The rear edge of the front bumper is 
shaped to follow the contours of the 
body. This arrangement has not been 





A noteworthy feature of the style of the Pinin Farina Fiat 1100 is the radiator grille 
arrangement 


used to obviate the need for an apron 
A three-piece rear bumper is supported 
on short irons. The ends of the outer 
two pieces are wrapped round and 
rubber-mounted on the rear quarte! 
panel 

Evidently the original sills of the 
unitary structure have been retained 
and the coachbuilder has fitted his body 
panels over them. A capping piece is 
fitted over the lower flanges to avoid 
having to introduce a large area of 
plain sill, which would have given an 
unpleasant effect. A chromium plated 
plug is sprung into the tubular jacking 
attachment under the centre of the sill 
on each side. The exterior of the car 
displayed was finished in egg-shell 
blue. Inside, the tops of the seat 
squabs and the front portions of the 
cushion were trimmed with brown 
leather while the remainder was 
covered with fawn cloth. The facia 
and waist cappings were in chocolate 
brown. 

On the Allemano 
crimson sports coupé on a Dyna Pan 
hard 54 chassis was shown. The trim 
was in a very light brown and the dash 
facia was painted deep crimson. An 
unusual feature of this vehicle is the 
passenger’s seat. This seat is of the 
bucket type, the squab of which is 
hinged so that the passenger can sleep in 
1 reclining position. When the squab is 
in the “up” position, two strips of 
steel projecting from the base of its 
front edges register in sockets in the 
cushion sides and a spring loaded lever 
with a peg on its inner face engages in 
a hole in each strip to lock it. The top 
portion of the squab can be extended 
to form a headrest, which is particularly 
useful when the squab is in the reclined 
position 

Ghia, of Aigle, also showed some 
bodies on the Dyna 54 chassi On 
of these was the Grand Sport model 
and another was a Coupé de Luxe 
The sports model has a jet type ait 
intake to direct air over the air-cooled 


stand, a deep 





The rear view mirrors on the Fiat 1900 body, 

by Ghia of Turin, are styled so as to appear 

to be part of the car instead of, as is often 
the case, attached as an afterthought 


The bullet-like appearance of the Fiat V8 

body, by Ghia of Turin, should appeal to 

certain types of sports car enthusiasts. Its 

bumpers are probably more ornamental 
than useful 
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Smaller chassis are becoming increasingly 

popular as a basis for custom-built coach- 

work. An example is this Panhard Dyna 54 
Coupé de Luxe model by Ghia of Aigle 


This Grand Sport Panhard Dyna 54, with a 
body by Ghia of Aigle, weighs only 1,144 Ib. 
It has a jet type air intake which hardly 
looks as effective as that of the touring model 
in directing air over the air-cooled engine 
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engine, although from the point of view 
of cooling efficiency, the horizontal 
opening of the Coupé de Luxe model 
would appear to be better. Two rear- 
ward facing vents in the bonnet lid of 
the Grand Sport direct warm air over 
the windscreen. The bucket type seats 
of this model each have two horizontal 
slots in their squabs to provide ventila- 
tion in hot weather. They are also 
fitted with safety straps. 

To save weight, a special frame has 
been designed for this vehicle. It 
consists of a tubular backbone attached 
at its front end to a complex bracket 
that carries the engine and front 
suspension and at its rear end to a 
cross tube on which is mounted the 
rear suspension. Another cross mem- 
ber of light construction is fitted 
immediately behind the bracket for the 
engine and front suspension units, and 
box section side members are welded 
between the front and rear cross 
members. Extensive use of lightening 
holes has been made in the front cross 
member and the two side members. 
The frame weighs 77 lb, and the weight 
of the complete vehicle is about 
1,1441b. At the rear, bumpers are not 
fitted. 

The bumpers on the Coupé de Luxe 
are mounted directly on the body 
panels and therefore can hardly afford 
much protection. A bench type front 
seat is employed and part of its squab 
is shaped to fit the driver’s back. At 
waist level, the overall width of the 
squab is 6lin, 16in being taken up 
by the shaped portion for the driver. 
Foam rubber is used on the occasional 
seat at the back. The weight of the 
vehicle is about 1,440 lb. 

Ghia of Turin displayed coachwork 
on two different Fiat chassis. One is 
powered by the V8 engine and is a 
fixed head sports coupé. Despite the 
relatively short length of the V8 engine 
layout, an exceptionally long bonnet 
has been adopted and it is evidently 
intended to give the impression of 
housing an engine capable of immense 
power output. As can be seen from 
the illustration, the overall styling of 


In the Panhard Dyna 54 Grand Sport model, by Ghia of Aigle, 

safety straps are provided on each of the front seats, and there are 

two holes in each of the squabs to afford ventilation to the backs of 
the occupants in hot weather 
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The graceful appearance of the Beutler Volkswagen is to a large extent due to its slender 
pillars and roof panel 


An unusual feature of the Graber Bentley is the vertical chromium strip on the panelling 
in front of the rear wheels 


this vehicle gives it the appearance of 
a missile and should appeal to some 
sports enthusiasts. Most of the space 
provided for luggage is behind the 
bucket type seats, and straps are 
furnished so that the suitcases can be 
securely stowed. There is a small 
amount of additional space for luggage 
on top of the spare wheel in the boot. 

The body on the 1900 chassis is of 
the convertible type. A canvas tonneau 
cover conceals the hood when it is in 
the stowed position. A number of 
detail features on this vehicle are of 
interest. For instance, the external 
rear view mirrors are styled to appear 


to be part of the vehicle rather than to 
be an accessory put on as an after- 
thought. 

As can be seen from the illustration, 
the grille arrangement is somewhat 
unusual. The extreme ends of the 
horizontal portion could be useful if 
employed to direct cooling air on to 
the brake drums, but unless carefully 
designed ducting could be incorporated, 
there would be a danger of mud being 
slung forward through them and dis- 
figuring the front of the car. The over 
riders are small and are integral with 
the bumpers both at the front and at 
the rear. 


An unusual feature of the Allemano body on the Panhard Dyna 54 

chassis is the seat on the right hand side 

occupant’s shoulders can be extended to form a headrest and the 
whole squab can be hinged back 


The portion behind the 





The door handles are of large 
section and tend to conceal the push 
buttons that are immediately below 
their rear ends. An unusual feature in 
the interior of the car is that the front 
arm rests are extended to the rear edge 
of the door which, of course, is well 
behind the front seat squabs. Separate 
arm rests are fitted on each side of the 
rear seats. 

An exceptionally 
coupé was shown by GFH. It is based 
on the Renault 4CV chassis. Its low 
build has been obtained by sinking the 
two bucket type front seats in wells in 
the floor and by placing the rear occa- 
sional seat cushion directly on the floor. 
When sitting in the car, the driver 
positively feels as if he is part of the 
vehicle, which seems to be tailored 
exactly to fit the human form, with 
little or no allowance for outsizes. 

Two Weber carburettors and a 
special cylinder head and manifold are 
fitted on the engine. A large diameter, 
unshrouded fan is mounted behind the 
radiator. A five-speed gearbox is also 
employed. The wheelbase is 6ft 
74in and the front and rear track is 


low-built sports 
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A ground clearance of only 
5-9in has been adopted. The total 
weight of this vehicle is 1,020 lb. 

The Beutler bodied Volkswagen has 
two doors. Its quarter lights are hinged 
at the front and each has a toggle latch 
at the rear. Exceptionally good aijl- 
round visibility is the outstanding 
feature of this vehicle. The windscreen 
pillars are only 2in wide and the 
effective width of the centre pillar is 
24 in All are separate welded-on 
components. ‘The graceful lines of the 
roof are in conformity with the slender- 
ness of the pillars. 

‘Two Graber bodied Bentleys were 
displayed. One was a saloon and the 
other drop-head model. These 
vehicles had an exceptionally low waist 
line, which no doubt will be appreciated 
by lady drivers who often feel swal- 
lowed up in large cars with high waists. 
In the iloon version shown, the 
exterior finished in light grey, and 
dark gr hide was used for the 
trimming; the facia was of figured 
timber Ihe rear edge of the door 
glass i nframed so that the effective 
width of the centre pillar when the 


3 ft ll4in 
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doors are closed is only 14 in. In the 
saloon model, a three-piece, wrapped 
round rear window gives good visibility. 

The passenger’s seat squab is adjust- 
able by turning a large hand-wheel at 
the base of the squab. This hand- 
wheel is mounted on a toothed wheel 
that meshes with an idler pinion which, 
in turn, meshes with an _ internally 
toothed quadrant. The whole mech- 
anism is closed by a chromium plated 
cover plate. By incorporating the idler, 
the motion of the hand-wheel is 
reversed so that the squab moves back- 
wards when the wheel is_ turned 
backwards and vice versa. If necessary, 
the squab can be laid right back on to 
the rear seat cushion. 

An unusual feature of both models 
is a vertical chromium plated strip on 
the body panelling forward of the rear 
wheel. This strip forms a fillet in a step 
caused by a discontinuity in the section 
along the body side. At the front of 
the vehicle, a two-piece apron is fitted, 
and at the rear a single apron, profiled 
to fit the body contours, is mounted on 
the bumper irons. There is a 1 in gap 
between the rear panel and the apron. 


STEAM ATMOSPHERE FURNACES 


T has been known for many years 
Jo electrical components such as 

laminations and shafts can be heated 
in a furnace in a steam atmosphere at 
about 500 to 550 degC and that this 
treatment will produce a bluish oxide 
surface which is an electrical insulator. 


Steam atmospheres have also been 
employed in furnaces for the protection 
of the surfaces of brass and _ nickel 
silver during annealing. In recent years 
it has been found that high speed steel 
drills can also be heated in a steam 
atmosphere at a temperature of about 
550 deg C with a resultant very pleasing 
blackish- blue surface which is actually 
an adherent skin of ferrosopheric 
oxide. 

This oxide coating, in addition to 
being rust resisting, has been found to 
give added life to drills when carrying 
out certain operations but the main 
advantage is that these precision made 
components can be heat-treated with- 
out the need for a final grinding oper- 
ation after the last secondary hardening 
treatment. A further and more recent 
application of the steam atmosphere 
furnace is for the treatment of ferrous 
sintered products after the actual sin- 
tering operation; it is claimed that 
greater hardness is obtained if the 
components are heated in a_ steam 
atmosphere after sintering. 

As specialists in the manufacture of 
all classes of heat-treatment equipment, 
Birlec Limited, of Birmingham, have 
supplied furnaces in the past specially 
adapted for use with steam atmosphere, 
including both batch and continuous 
type equipments, but there seems to be 


{n Adaptable Birlec Unit 


a growing demand for a standard fur- 
nace for blueing such components as 
drills, electrical parts and other articles 
requiring a rust resisting finish. To 
meet this demand Birlec have deve- 
loped a new range of vertical furnaces, 
see the iccompanying illustration, 


Birlec steam atmosphere 


especially designed for use with a steam 
atmosphere and capable of operation at 
temperatures up to 700 deg C. 

The furnace is of the vertical, cylin- 
drical type and is built on orthodox 
lines with a brick-lined steel shell. An 
interior metal container covers the 
main brickwork so that the furnace 
bricks will not absorb the steam. A 
hand-operated cover or lid is supplied 
and the lifting equipment is designed 
so that no elaborate clamping methods 
are needed to ensure a gas-tight seal. 
Electrical insulators are mounted on the 
inner face of the metal container to 
carry the heating elements, an arrange- 
ment which ensures that heat is 
imparted direct to the charge by means 
of the air circulation system. A centri- 
fugal fan and suitable baffles are pro- 
vided to ensure absolute temperature 
uniformity throughout the _ charge 
space. Steam is admitted to the furnace 
chamber near the fan and the outlet is 
provided at the top of the chamber 
with drain valves at suitable points. 
The steam, which need only have a 
pressure of a few pounds, can be taken 
from the normal factory supply or, 
where this is not available, a separate, 
small and relatively cheap boiler can 
be provided. 

The new standard furnace can be 
employed for heat-treatment applica- 
tions other than steam atmosphere 
work where temperatures up to 700 
deg C are required, such as the tem- 
pering of carbon steel tools and com- 
ponents, the annealing of copper and 
brass and the solution treatment of 
aluminium. 
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T is generally conceded that in 

order to produce a small car at a 

competitive price, it must be made 
in very large quantities. However, the 
number of potential customers for the 
low powered type of vehicle that is 
capable of carrying only relatively light 
loads is limited. For this reason, cars 
of this type have not hitherto been 
produced on a large scale. The big 
manufacturers in this country have not 
ventured to introduce minicars; nor 
have they made an austerity vehicle 
capable of carrying loads similar to 
those of the more conventional light 
cars. Experience has shown that an 
austerity car when new costs as much 
or more than a second-hand conven- 
tional 8 or 10h.p. car which, because 
of the better amenities that it affords, 
is more attractive to potential 
purchasers. 


Messerschmitt 

Very light weight motor cycles of the 
type commonly termed motor scooters 
are widely used in European countries 
for shopping purposes, taking children 
to school and other short journeys of 
this nature. They all suffer from the 
disadvantage that they offer inadequate 
protection from the weather. The 
Messerschmitt cabin scooter is a small 
three-wheeled vehicle for such journeys. 
Although it costs more than a motor 
cycle it is much less expensive than a 
car. It keeps jts occupants warm, dry 
and clean, and there is space inside for 
carrying parcels or shopping baskets. 
Moreover, under icy conditions, it is 
safer than a two-wheeled vehicle. By 
resisting the temptation to compete on 
common ground with the more conven- 
tional cars, the manufacturers have 
been wise. This vehicle may well be 
entirely satisfactory for the duties for 
which it was designed, and probably 
will be attractive to those who cannot 
afford a second-hand car or who have 
inadequate garage space to house one. 

The Messerschmitt three-wheeler is 
based on a tubular structure, to which 
the body panels are welded. As viewed 
from the side, the two side frames are 


The Messerschmitt three-wheeler vehicle 


scooter and is intended for shopping and other short journeys 


is 
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MINICARS 


Three Continental Models 


each constructed of tubes welded 
together in the form of a triangle, the 
apex of which is immediately behind 
the rear seat. A strut joins the apex 
to the base. These triangular frames 
are set in planes at an angle from the 
vertical so that, as viewed from the 
front, they are of V-form. In the base 
of the V are two longitudinal tubes 
welded to two cross members, one at 
the extreme front end of the frame and 
another at the junction of the horizontal 
base member of each side frame with 
the strut to the apex. Another cross 
tube is welded between the apices. ‘The 
part of the frame which extends behind 
the apex on each side carries the rear 
wheel, the single cylinder, air-cooled 
two-stroke engine, and gearbox. A mud- 
guard is fitted over the wheel and on 
top of it is mounted a spare wheel. The 
floor js a shallow, inverted top-hat 
section that fits over the two central 
longitudinal members, which provide 
the necessary support for the two seats 
mounted in tandem. 

The overall dimensions of the vehicle 
are: length 9ft 3 in, width 4ft, height 
3 ft ll in. It has a wheelbase of 6 ft 8 in 
and a front track of 3ft. The ground 
clearance is 6}in. A _ petrol tank of 
2-54 gallons capacity, which includes a 
third of a gallon reserve, is fitted. A 
mixture of 25 parts of petrol to one of 
oil is recommended. The weight of 
the vehicle is 385 Ib. 

The engine is made by Fichtel and 
Sachs. Its bore and stroke are 62 mm 
and 58mm respectively and it has a 
swept volume of 174cm*. The com 
pression ratio is 6-6:1, and the power 
developed is 9 b.h.p. at 5,250 r.p.m. A 
pedal operated, three-disc clutch is 
fitted, and four forward speeds only are 
obtainable with the gearbox; both units 
are of the motor cycle type. 

A hand lever, gear-shift control is 
mounted in a quadrant on one side of 
the dash. From the neutral position, 
it is moved backwards to select first 
speed, and the second, third and fourth 
speeds are engaged by _ successive 
forward motions of the lever. Down- 
ward changes to neutral are made by 


termed a cabin 


movements of the 
words, it functions 
a foot-operated 


successive rearward 
control. In other 
in the same way 
control such as is used on most motor 
cycles. The primary reduction ratio ts 
2-12:1 and the four gear ratios are: 
top 0-86: 1, third 1-24: 1, second 1-85: 1, 
and first 3-63:1. A roller chain trans- 
mits the drive to the rear wheel. Access 
is gained to the engine, transmission 
and rear suspension units by hinging 
upwards the whole of the rear end 
panel, 

Other controls include a kick starter 
on the toeboard and a pedal for the 
mechanical brakes on all three wheels. 
A hand brake lever is also fitted. A 
handlebar type steering layout has been 
adopted and the windscreen wiper is 
actuated by a Bowden cable control 
actuated by a lever on the handlebar. 
A motor cycle type dip switch is also 
employed. 

All three wheels are independently 
sprung on the Neimann_ principle, 
strap-type, rubber-band springs being 
employed. ‘The tyres are 4-008. At 
the front, the pressure recommended 
is 11 lb/in*® and at the rear 22 |b/in*. 
A turning circle of 26 ft is obtained. 

The electric equipment includes a 
Varta 6 volt battery of 69 amp-hr 
capacity. Bilux, 15/15 watt head lamps, 
and tail and stop lamps are fitted on 
the model shown, but on other models 
flashing direction indicators have been 
incorporated. Apparently the design is 
not finalized but may be changed as it 
becomes apparent what amenities are 
required on this new class of vehicle. 

The hood is made of transparent 
plastics mounted on a frame. Sliding 
windows are fitted on each side and a 
Securit glass windscreen is incorpor- 
ated. For access to the vehicle, the hood 
is hinged along one side; it is fitted 
with a lock. To facilitate entry, the front 
seat is mounted on two pairs of parallel 
links so that it can be moved to the 
rear. It is intended that the driver 
should sit down on the seat when it is 
in the rearward position and then pull 
himself forward. Coil type compres- 
sion springs are mounted under the 


as 


The front wheels of the Inter Kabinenroller swing forwards to 
retract so that it may be garaged in a confined space 





seat pan to cushion the shock as the 
seat is swung inte the forward position, 
and also to improve the ride. The rear 
end of the hood frame forms the lid 
of a small compartment for parcels. 
When the hood is closed the contents 
of this compartment are not visible 
from the outside. 


Inter Kabinenroller 


The Inter Kabinenroller is a some- 
what more expensive three-wheeler. It 
has a gearbox giving three forward 
speeds and one reverse, and the 175 cm? 
motor is equipped with an _ electric 
starter. This vehicle is also a two-seater 
but, unlike the Messerschmitt, is of 
chassisless construction. The structure 
is formed by the body panels and suit- 
able stiffening sections. 

An Ydral single cylinder, two-stroke 
engine drives the single rear wheel. It 
develops 8b.h.p. and its principal 
dimensions are: bore 62mm _ and 
stroke 57-8mm. Air cooling is effected 
by means of a blower. 

All three wheels are equipped with 
4-00 x 8 tyres, and they are fitted with 
Neimann type rubber springs. A some- 
what unusual steering layout is em- 
ployed. ‘The steering wheel is not a 
complete circle but comprises two seg- 
ments, one on each side of the hub, 
and is of a similar type to that employed 
on aircraft control columns. On the 
front end of the spindle on which the 
wheel is mounted is a sprocket over 
which is passed a roller chain. ‘The ends 
of this chain are passed under two more 
sprockets, mounted at the level of the 
axle, and then out towards the steering 
levers on the front wheels. Cable con- 
nections are employed between the 
ends of the chain and the levers. 

Another unusual feature of the 
vehicle js that the axle is divided at 
the centre in such a way that each half 
can be pivoted forwards. The steering 
geometry is such that when the axles 
are swung forwards the wheels main- 
tain their true fore and aft alignment. 
This arrangement has been adopted so 
that the vehicle can be garaged in a 
garden shed. A lever type control for 
the lock that holds the axles in their 
normal running position is mounted in 
the centre of the floor at the front. 
Mechanically operated brakes are fitted 
to all three wheels, The drum diameter 


There are two seats in tandem in the Messerschmitt vehicie; the 
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of those at the front is 5-9 in, while that 
of the rear one is 4-33 in. 

The r ind part of the waist panel 
hinges to one side in a manner similar 
to that of the Messerschmitt vehicle. A 
Securit curved glass windscreen is fitted 
and the and rear lights are of 
Plexigla Ihe two seats are arranged 
in tandem. Access to the engine is 
gained by lifting the upper portion of 
the rear end panelling. 

Unladen, the vehicle has an overall 
height of 4ft 3in. The other overall 


Access to the engine on the Isetta is obtained 
by removing a small panel 


length 9ft 4in and 
At the front, the track 
is 4ft and the wheelbase is 6ft7in. A 
ground clearance of 6} in is obtained. 
The weigh 410 lb. 


dimensions ar¢ 
width 4ft 5 in 


Isetta 

tta is a vehicle of completely 
yout. It has four wheels, 

rear pair are close 
only door is at the front, 
are on the left-hand side. 
Two people can be accommodated on 
a bench seat at the front. An outstand- 
ing feature of this layout is that entry 
is extremely easy. It might be argued 
that if other vehicle were to be 
parked very close in front of it, the 
door could not be opened. However, 
this contingency is just as likely to 
arise with a conventional when 
others are parked close on each side. 
Behind the seat is a large shelf for 
parcels 


An Is¢ 


The I 
different la 
although the 
together. ‘The 
and its hinge 


Car, 


iir-cooled, two-stroke engine 
is employed. It is carried on a three- 
point rubber mounting on the right- 
hand of the vehicle immediately 
in front of the rear wheels. Two of the 


sick 


m A 


front one can be moved rearwards to facilitate entry 
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mountings are on the ends of a longi- 
tudinal bracket welded to an outrigger 
extension of the tubular cross member 
at the rear of the frame; the third is on 
the extension. The rear suspension 
and final drive units are overhung 
behind the rear cross member. Each of 
the two cylinders has a 48mm bore, 
and the total swept volume is 236 cm’. 
With a compression ratio of 6-5:1, the 
output is 9-5 b.h.p. at 4,500 r.p.m. The 
dry weight of the engine is 95 lb. 

Cooling is effected by means of a 
centrifugal blower, and the air is 
directed round the cylinders by a 
pressed steel shroud. An electric starter 
is provided. A Dell’Orto carburettor 
is fitted and is served by gravity feed 
from the tank. Lubrication is effected 
by means of a variable stroke, plunger- 
type pump. A multi-plate, oil bath 
clutch transmits the drive to the gear- 
box. Four forward speeds and one 
reverse are obtainable. From the gear- 
box, the drive is transmitted to the back 
axle unit through a short tubular pro- 
peller shaft mounted transversely, with 
a flexible coupling at each end. 

The. frame is constructed from 
tubular components. Square-section 
side members are employed, and 
circular tubes form ali the cross 
members except one, which is of 
channel-section. There are three main 
cross members, one at the front 
another at the rear and an intermediate 
one between the front suspension units. 
A subsidiary cross member, of channel 
section, is fitted behind the wheels and 
carries the brake master cylinder. It 
also supports the floor under the rear 
seat. 

Quarter elliptic springs overhung at 
the back form the rear suspension. At 
the front, the wheels are mounted on a 
trailing link on each side. This link 
is formed by one arm of the bell crank 
lever, the other arm of which bears 
against the end of the compression 
spring mounted horizontally in a 
tubular housing. Friction type shock 
absorbers are employed at the front and 
telescopic at the rear. 

A universal joint is incorporated at 
the lower end of the steering column 
and the upper end is supported by a 
casting mounted below the waist rail 
on the door in such a way that the 
column swings forward with the door 


On the Isetta, the universally jointed steering column swings out 


with the door 
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A three-point rubber mounting is provided for the engine on one 
side of the Isetta chassis 


when it is vpened. The casting also 
serves aS an instrument panel. _ It 
accommodates a speedometer and 
warning lamps for the flashing direc- 
tion indicators and dynamo. Hydraulic 
brakes, with 7-1 in diameter drums, are 
fitted on all four wheels. The tyres are 
4-50 by 10, and the pressure recom- 
mended is 10-12 lb/in?. 

At the front, the track is 3ft 11 in 
and at the rear it is lft 73in. The 
overall dimensions are: length 7 ft 4} in, 
width 4 ft 43 in, height 4ft4in. A fuel 
tank of 2-9 gallons capacity is fitted, and 
it has a reserve of 4 gallon. The kerb 
weight of the vehicle is 725 lb. 

The body is supported on a tubular 
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framework. One hoop forms the door 
opening and a second, behind the seat 
squab, supports the rear part of the 
canopy. Between the two is a canvas 
hood that can be folded back, cabriolet 
fashion. A head rail is attached to the 
front edge of this hood. Welded to each 
end of this rail are radius rods pivoted 
on the cant rail midway between the 
two body hoops. Two intermediate 
cross members of light section help to 
maintain the shape of this hood. A 
top-hat section waist rail is welded to 
the hoops and a separate portion of it 
is welded to the door. Safety glass is 
employed for the windscreen and the 
remainder of the windows are of trans- 


On the Isetta, the hood can be folded and the triangular panels 
on each side at the front can be opened 


parent plastics. A triangular ventila- 
tion panel is fitted on each side at the 
front. These two are the only panels 
which can be opened. 

An extremely simple body 
arrangement has been adopted. Apart 
from the door, there are three main 
pieces below the waist rail, one on each 
side and another at the back. The joints 
are joggled. Above the waist, sheet 
steel cappings are welded to the tubular 
members. Faced millboard is used for 
the interior trim panels on each side. 
A spare wheel is stowed behind the 
seat squab, and both the squab and 
cushion are formed by rubber strips in 
tension stretched over a tubular frame. 


panel 
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Great Britain 1953 


London: THE SocIETY oF MoTOR MANU- 
FACTURERS AND TRADERS LTD., Statis- 
tical Department, 148, Piccadilly, 
London, W.1. 1953. 7x94. 324 pp. 
Price £1 10s to Members, £2 2s to 
non-Members. 

The seventh post-war edition of this 
book issued by the Statistical Department 
of the Society of Motor Manufacturers 
and Traders Ltd. follows the layout and 
general pattern of its predecessors. Thus, 
it provides the necessary continuity of 
statistics from which the progress of the 
industry may be followed. The many 
pages of figures and graphs show the 
achievements during the year 1952 of 
British and foreign industry. 

After the title pages, contents, foreword 
and preface, there are four chapters. The 
first gives production figures of home 
producers as well as of foreign manufac- 
turers; the second tabulates registrations 
of motor vehicles at home and overseas; 
the third enumerates exports and the 
fourth is entitled “ Miscellaneous Inform- 
ation.” In this last chapter, a useful sum- 
mary of motor vehicle construction and 
use regulations overseas is given for 45 
territories. This, together with the regu- 
lations for some 52 territories which were 
given in the previous edition, covers the 
main markets of the world. The scope of 
the tables has been widened to include 
additional details relating to public service 
vehicles. 
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Price 35s 
This is the second edition of Diesel 
Engine Design, which was first published 
in 1949, and in its preparation the oppor 
tunity has been taken to incorporate 
descriptions and illustrations of new 
designs. In addition, changes have been 
made to bring up-to-date the sectional 
views of engines that have undergone 
important modifications since the first 
edition was published. Other illustrations, 
of engine parts and accessories, have been 
replaced by the most modern designs 
These include new starting devices and 
turbo-blowers 
The work is 


Walshaw, B.Sc.(Eng.), 
A. M.1. Mech. E., 


Tower 
Strand, 
415 pp 


based on the author’: 
experience as a designer, supplemented b 
the close study of the best British and 
American practice It begins with a 
chapter on thermo dynamic principles, 
followed by another on combustion in the 
engine cylinders. Chapters 3 and 4 are 
devoted to descriptions of engine types 
and sizes respectively, and they are fol 
lowed by a chapter on general consider 
ations of design. In the remainder of the 
book, detail features such as cylinder 
liners, pistons, connecting rods and fly 
wheels are discussed, and it includes 
chapters on balancing and supercharging, 
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NICKEL-CHROME PLATING 


{n Outstanding Plant at the Works of Vauxhall Motors Ltd. 


N automatic nickel-chrome plating 
A plant that is without parallel in 

any motor car plant in_ this 
country or in Europe, has recently 
been installed at the Luton Works of 
Vauxhall Motors Ltd. This new plant 
comprises 22 pairs of pyocess tanks 
arranged in two parallel rows. It is 
30 ft wide and has a total length of 
180 ft. It fully mechanizes 22 dipping 
processes that were formerly done 
partly by hand and partly with the 
assistance of various forms of lifting 
tackle. In addition to flash copper plat- 
ing, nickel and chromium plating, the 
process carried out in the installation 
includes cleaning by dip, spray wash 
and electrolytic cleaning methods. The 
current available for the plating and 
electrolytic cleaning operations totals 
64,000 amps. 

The principal feature of the plant is 
the process conveyor’ system, which 
carries frame loads of components 
automatically through the complete 
sequence of dipping operations, An 
auxiliary conveyor system feeds the 
main plant with loaded frames and also 
delivers finish plated parts to the 
inspection bay and thence to the 
assembly area. At present the com- 
ponents that are processed in the plant 
include radiator grille bars, door divi- 
sion channels, bonnet flutes and 
bumper over-riders. A total of 34 ft? 
can be produced 
every 34 minutes 
and 72 frame 
loads of com- 
ponents are deli- 
vered per hour. 
Major polishing 
operations are not 
required on the 
components pro- 
cessed = iin the 
plant, which is 
run by only eight 
men. 

Prior to the 
processing on the 
automatic — plant, 
the components 
are given an acid 
copper - plating 
operation and are 
then _ polished. 
Practically the 
whole of the 
polishing after 
acid-copper plat- 
ing is carried 
out on completely 
automatic 
machines deve- 
loped by the 
Company. After 
they have been 
polished the com- 
poncnts are 





loaded into pallets ready for transfer to 
the adjacent plating plant by fork 
trucks 

The plated parts are delivered to 
the loading bay shown in Fig. 1 where 
they are loaded on to suspenders coated 
with an insulating plastic to conserve 
plated tion. The suspenders are 
carried in auxiliary overhead chain- 
link conveyor to the loading stations 
for the processing plant. As was stated 
earlier the plant comprises two parallel 
rows of inks. These two rows are 
served by common conveyor system 
running between them. Both process 
rows can be used simultaneously or, if 
so desired, one can be run while the 
other remains idle. 

At th id end of the plant, the 
auxiliary nveyor is fitted with four 
locking g to hold four suspenders 
in position for transfer to the process 
conveyor [his arrangement is shown 
in Fig rransfer of the suspenders 
from the auxiliary conveyor to the 
process conveyor is effected by means 
of a special air hoist on a wheeled 
framework, see Fig. 3. With both 
processing rows of tanks in use, two 
suspenders are transferred at the load- 
ing station for one row and two 
at the loading station for the 
other row 

The main 
prises a twin-strand 


conveyor 
chain 


a 


system com- 
conveyor 


Fig. 1. Loading the auxiliary conveyor for transfer of components to the loading station 


f the plating plant 


running parallel with and between the 
processing tanks and carrying 120 
beams, or flight bars, which extend 
over the tops of the tanks at each side. 
These flight bars are equally spaced. 
They are kept in position by deeply- 
flared U-shaped attachment plates 
fastened to the twin-strand conveyor. 
On the forward run the twin-strand 
conveyor is at such a height as to carry 
the flight bars just clear of the tops of 
the processing tanks, see Fig. 4. It is, 
of course, necessary to raise the flight 
bars to allow the work to be trans- 
ferred from one processing tank to the 
next, therefore the flight bars merely 
rest in the U-shaped attachment plates 
of the twin-strand conveyor. During 
the forward run the flight bars rest on 
and slide along delta track. 

Probably the most interesting feature 
of this conveyor system is the method 
employed for raising suspended loads 
of components from one tank and 
transferring them and lowering them 
into the next processing tank. This is 
effected by means of transfer towers 
between the tanks and lying between 
the twin-strand chain conveyor. One 
of these towers can be seen in Fig. 4, 
which also shows in the foreground, 
flight bars approaching the position for 
raising, and in the background other 
flight bars ready for lowering. 

Each transfer tower is fitted with 
a wheeled car- 
riage. When the 
flight bar reaches 
tue trensefer 
station it contacts 
a limit switch to 
switch on the lift- 
ing motor, which 
drives a sprocket 
wheel. A_ roller 
chain, attached to 
the wheeled car- 
riage at one end 
and to a_ heavy 
counterweight at 
the other, passes 
over the sprocket 
wheel to haul the 
carriage and the 
flight bar up the 
tower. At the 
desired height of 
lift the motor is 
automatically cut 
out, 

When the flight 
bar has_ been 
raised to the 
required height it 
is automatically 
moved forward a 
distance of 
3 ft 7 in; this dis- 
tance is standard 
throughout the 
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Fig. 2. Suspenders on the auxiliary conveyor locked in position 
ready for transfer to the main conveyor 


run, and is sufficient to clear the lips of 
adjacent tanks to allow the flight bar to 
be lowered cleanly into the next tank. 
This movement is effected by means of 
a push bar attached to a rack, see Fig. 
5. A pinion driven by its own motor 
engages in the teeth of the rack and so 
pushes the flight bar the required 
distance. Where successive tanks 
require equal immersion times, it is 
possible to effect simultaneous transfer 
of two flight bars. When the flight bar 
is in position for lowering into the next 
tank, the wheel carriage motor starts in 
reverse and the carriage runs down the 
tower to return the flight bar to the 
continuously moving chain conveyor. 

After the processing is completed, 
the plated components, still on their 
suspenders, are transferred to the 
auxiliary conveycr for transfer to the 
inspection bay. After the flight bars 
have been unloaded, the main con- 
veyor carries the flight bars upwards 
and then back to the loading end of 
the plant. The flight bars are upside 
down for the return journey with skids 
fitted to run on small rollers. The 
return strand is shown in Fig. 6. 

The processing sequence may be 
regarded as being carried out in four 
stages: preparation, copper plating, 
nickel plating and chromium plating. 
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Fig. 3. 


Six tanks are used for the preparation 
processes, five for the copper plating, 
six for the nickel plating and five for 
the chromium plating. The actual 
sequence follows. 

In the first tank the components are 
power spray cleaned in an alkali solu- 
tion at 180 deg F in a processing time 
of 2min 40sec. Power spray cleaning 
is again carried out in the second tank. 
Once again an alkali solution is used 
at 180degF but the processing time 
is only one minute. Electrolytic cleaning 
methods are used in the third and 
fourth tanks. A_ solution of sodium 
cyanide and sodium carbonate is used 
in each tank. In the third tank the 
solution is maintained at 180 deg F and 
the components are given a cathodic 
alkali clean lasting 2 min 40sec. The 
polarity is reversed in the fourth tank 
to give an anodic alkali clean. Once 
again the processing time is 
2 min 40sec but the solution is main- 
tained at room temperature. To com- 
plete the preparatory stages, water 
cleaning at room temperature is carried 
out in the fifth and sixth tanks. In each 
case, passage through the tank takes one 
minute, but whereas the fifth tank 
merely gives a water swill, the sixth 
gives both swill and spray cleaning 

To begin the copper plating 


Loading the main conveyor. 
suspenders into cone and socket connections on the flight bars 


An air hoist lifts the 


sequence, the work is given a sulphur 
acid dip for one minute at room tem- 
perature in the seventh tank. ‘This is 
followed by a water spray and dip clean 
for one minute at room temperature in 
the eighth tank. The actual copper 
plating, by the cyanide flash method, is 
carried out in the ninth tank. ‘The 
solution is mainly copper cyanide main 
tained at 145deg F. Passage through 
this tank takes 10 minutes to give a 
minimum deposit thickness of 0-0002 in. 
Cleaning by water swill in the tenth 
tank and by water swill and spray in 
the eleventh complete the copper plat- 
ing sequence. For each of these oper- 
ations the water is maintained at room 
temperature and the processing time ts 
one minute. 

The nickel sequence starts at the 
twelfth tank with a sulphuric acid dip 
for one minute in a solution at room 
temperature, followed by a one minute 
water swill and spray at room temper- 
ature in the thirteenth tank. At this 
stage the components are ready for 
bright nickel plating. A special nickel 
solution is used at 130 deg F. A mini 
mum deposit of 0-001 in is specified 

To obtain this a processing time of 
60 minutes is required, which neces 
sitates a tank more than 48 ft long 
Incidentally each of the bright nickel 
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plating tanks has two mechanical agit- 
ation units, whereas agitation of the 
solution in the other tanks is effected 
by means of compressed air. To com- 
plete the nickel plating sequence, three 
cleaning operations, one by water swill 
and two by water swill and spray, are 
carried out in the fifteenth, sixteenth 
and seventeenth tanks. In each case 
the process time is One minute and the 
water is at room temperature. On leav- 
ing the seventeenth tank and before 
being transferred to the chromium 
plating sequence, the work is lowered 
into a Lay between Nos. 17 and 18 
tanks for inspection. 

From the inspection bay the work 
passes direct to the chromium plating 
tank. The solution is mainly chromic 
acid and is maintained at 130degF. A 
minimum deposit thickness of 
0-00001 in is specified, and the process 
time is one minute. Four cleaning oper- 
ations in water complete the processing. 
Each of these takes one minute, and the 
temperatures in sequence are: 140 deg 
F, room, room and 170 deg F. 

All the tanks are rubber lined, except 
for the two chromium plating tanks 
which are lined with a layer of anti- 
monial lead weighing six pounds per 
square foot with a second layer of 
P.V.C. Those tanks that carry heated 
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solutions are also provided with outer 
jackets that house _ thermostatically- 
controlled heating coils with hot water 
as the heating medium. 

Four cylindrical rubber lined tanks 
are used to store 15,000 gallons of 
bright nickel solution, while the copper 
solution is stored in a similar tank 
12ft 6in long by 7ft 6in diameter. 
These solutions are passed to the 
process tanks by means of rubber- 
lined, motor-driven pumps. The copper 
solution passes through filters which 
can deal with 800 gallons of solution 
per hour. These filters ensure that the 
solution is mechanically clean. The 
pumping and filtration plant is shown 
in Fig. 7. 

For bright nickel plating it is neces- 
sary to ensure that the solution is both 
mechanically and chemically clean. To 
ensure chemical cleanness, the nickel 
solution system incorporates a small 
electroplating tank through which the 
continuously circulating solution passes 
before going to the mechanical filters 
en route to the processing tanks. This 
tank is arranged for low-current density 
plating for removing solution contam- 
inants. The mechanical filters deal with 
6,000 gallons of nickel solution per 
hour. 

Current for the electrolytic processes 





is taken from the mains and trans- 
formed by means of oil-immersed 
metal plate type rectifiers. There are 
24 rectifiers, 10 of them motorized to 
give infinitely variable control. The 
current is fed to the process tanks 
through aluminium and copper strip 
bus bars, while the current for the 
plating operations is passed to the 
components via the flight bars which 
pick up current from the section of 
delta track running beside the chain 
links of the main conveyor. The entire 
electrolytic installation is controlled at 
one point of the central control panel. 
There are separate control points for 
the conveyor systems and the pumping 
and filtration equipment. 

Every component passing through 
the plant is given a visual inspection 
before it is transferred to the assembly 
section. To ensure that product quality 
is maintained at the specified high 
standard, there are frequent and 
periodic checks on the solution, with 
further periodic tests to ensure that the 
specified minimum thicknesses are 
maintained at the flash copper plating, 
the bright nickel plating and _ the 
chromium plating operations. Regular 
tests of the salt water type are also 
carried out to check the durability of 
the plating. 


ZINC ALLOY DIE-CASTINGS 


A New Certification Mark Scheme to Encourage the Maintenance of Good Quality 


ECAUSE of the difficult position 

with regard to material supplies in 
the immediate post-war period, sub- 
standard zinc alloys were sometimes 
accepted for die-casting. As a result of 
unfortunate experience with these 
poor quality products, zinc alloy 
generally tended to fall into disrepute, 
when in fact there was no justification 
for drawing such adverse conclusions 
regarding the suitability of the properly 
alloyed metal for load carrying com- 
ponents. Provided certain harmful im- 
purities, notably lead, tin and cadmium 
are not present, alloys can be prepared 
which have an ultimate tensile strength 
of 23-4 ton/in’, falling to 20-8 ton/in‘ 
after twelve months normal ageing, or 
to 17-7 ton/in*® after ten days acceler- 
ated ageing treatment at 95 deg C. 

The Zinc Alloy Die-Casters Associa- 
tion, to save customers from being dis- 
appointed with the results obtained 
with these components, have worked in 
conjunction with the British Standards 
Institution to draw up a certification 
mark scheme for zinc alloy die-casting. 
Castings made by manufacturers 
licensed under the scheme will carry 
the Kite-mark, B.S.1004, and the die- 
caster’s name, trade mark or B.S.I 
licence number. If this is impossible, 
for instance, because the castings are 
too small to be marked individually, 
they will be supplied in specially 
labelled boxes. 

B.S.1004: 1942 lays down specifica- 
tions and tests for ingots and finished 
castings made from Alloy A and Alloy 
B. The only difference in composition 


between these two alloys is in their 
respective copper content. Alloy A is 
virtually copper free, while Alloy B 
normally contains 1 per cent copper. 
To appreciate the difference between 
the properties of the alloys, it is neces- 
sary to know some details of their 
development. 

The first zinc alloy based on high 
purity zinc, and thus virtually immune 
from inter-crystalline corrosion, con- 
tained approximately 3 per cent copper 
in addition to 4 per cent aluminium. 
This alloy was easy to cast, had high 
tensile and impact strengths in the as 
cast state, and was widely applied as a 
general purpose alloy for die-casting 
On ageing, it exhibited an appreciable 
dimensional increase and loss of impact 
strength. These properties were found 
to be the result of phase change due to 
the presence of copper. The change is 
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considerably accelerated with relatively 
small elevations of temperature, stable 
conditions being reached within a few 
days if the temperature is maintained 
it 100 deg C 

As the copper content was reduced, 
it was found that the stability of the 
alloys increased. The 1 per cent alloy 
exhibits only slight growth and no loss 
of impact strength after five years of 
normal temperature ageing although, 
like the 3 per cent alloy, it is unstable 
at elevated temperatures. The copper- 
free metal, Alloy A, is not subject to 
this effect. With these lower copper 
contents, the tensile strength and hard 
ness of the alloys are somewhat less, 
but the differences are unimportant for 
many applications. Castability is also 
somewhat reduced with lower coppei 
content, but improved die-casting 
techniques have overcome any troubles 
that were formerly experienced in this 
respect. 

The fact that Alloy A retains its 
mechanical properties to a marked 
degree at elevated temperatures permits 
a stabilizing heat treatment to be 
adopted. Figures given in the standard 
booklet show that the initial shrinkage 
of Alloy A, although very small in 
itself, represents by far the major 
dimensional change in this alloy. Thus, 
when the initial shrinkage is fully 
developed by means of a stabilizing 
treatment at 100 deg C, the subsequent 
dimensional stability is enhanced. Alloy 
B does not lend itself to such treatment, 
as it would thereby suffer considerable 
loss of impact strength. 
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SWARF RECOVERY 


A Hydraulic Baling Press for Briquetting Cast 


LTHOUGH a good deal 
A of swarf recovery is 
carried out in most well 
engineering fac- 
tories, there has been a 
tendency to concentrate on 
the reclamation of the more 
expensive materials. One of 
the greatest sources of swarf, 
cast iron, has been relatively 
disregarded. There are three 
reasons for this. In the first 
place cast iron is a relatively 
cheap material, but in many 
engineering shops the volume 
of cast iron swarf will be 
great enough to make 
recovery well worth while. 
Secondly, it is a material that 
is not easily processed in con- 
ventional baling equipment. 
Finally, because of furnace 
charging difficulties, the 
recovery of cast iron swarf has 
not been economical owing to 
the losses due to fine and small 
machinings being burnt and 
carried away with the flue 
gases before getting down to 
the melting area. 
To meet the need for equip- 
ment suitable for dealing with cast iron 
and other materials for which conven- 
tional equipment is not satisfactory, 
Fielding and Platt, Ltd., Gloucester, 
have developed a 400 tons hydraulic 
briquetting press of revolutionary 
design. It is shown in the accompany- 
ing illustration. This machine is fully 
automatic in operation, and is capable 
of converting small cast iron machin- 
ings into high density briquettes at a 
constant and rapid production rate. 
Neither bonding nor sintering is 
required in the process, and the 
briquettes can be conveniently handled 
and conveyed direct from the press to 
the cupola or furnace for re-melting. 
The press is of the vertical four- 
column type. It is self-contained and 
complete with its own hydraulic pump- 
ing unit using oil as the pressure 
medium. Although it has been designed 
particularly for dealing with cast iron 


organized 


Fielding and Platt hydraulic briquetting press 


ertain modifications it can 
be adapted for the production of 
briquette from small non-ferrous 
machinings, such as brass or alu- 
minium. The principal characteristics 
are: 
Power of main ram 400 tons 
Stroke of main ram 15 in 
Specific pressure on materia] 48 ton/in‘ 
Total time cycle (approx.) 11-5 sec 
Weight of briquettes 4to6 lb 
Average density 85 per cent 
Briquettes hour 300-340 
Tonnage per hour 0-7-0-9 
Press control is by electrical push 
buttons through D.C. solenoid-oper- 
ated valves, which are of the balanced 
type for operating with oil. The com- 
plete control equipment is arranged for 
automatic operation. Pressure is sup- 
plied from two high-speed radial 
pumps, one driven by an 80h.p. and 
the other by a 50h.p. motor. 


swart, with 
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Iron Machinings 


Swarf is loaded into a 
bunker of approximately one 
ton capacity. For the produc- 
tion of briquettes weighing 
four to six pounds each this 
represents storage capacity for 
about one hour’s work. From 
the bunker swarf pours on to 
a vibrating screen that will 
reject large pieces of metal or 
other unsuitable material. 
Rejections are carried away 
down a small chute fitted at 
right angles to the direction 
of material flow 

The screened = material 
passes into a reservoir at the 
foot of an elevator, whence it 
is carried to a small hopper at 
the top of the machine on 
flights attached to the elevator 
chain. A vibration attached to 
the hopper ensures a con- 
tinuous supply of swarf into 
the dispenser, which is a 
device for measuring by 
weight the correct amount of 
swarf to make one briquette. 
After it has received the 
correct amount of material, 
the dispenser is tilted by air 

cylinders to discharge its load down a 
chute leading to the briquetting mould. 
As soon as the swarf is discharged, the 
dispenser is automatically returned to 
the filling position. The action of the 
dispenser is not only fully automatic, 
but it is also interlocked with the press- 
ing cycle of the machine. Should the 
elevator supply swarf faster than the 
machine can deal with it, surplus 
material returns to _ the reservoir 
through an overflow pipe fitted above 
the dispenser. 

When the measured quantity of 
material has passed into the briquette 
mould, the main ram mandrel comes 
down and presses it. The pressure is 
then locked in the main cylinder while 
the mould is lifted by four small lifting 
rams and the briquette is stripped from 
the mould, To release the briquette 
completely, the main ram js returned 
to the up or filling position. 


PREVENTION OF RUST AND CORROSION 


S a means of protecting metal 

equipment from the deleterious 
fumes likely to be present in the 
atmosphere in motor works, test houses 
or garages, Detel Products Ltd., of 
South Ruislip, has developed a special 
coating medium completely resistant to 
acids, alkalis, alcohol, mineral oil and 
petrol. It consists of chlorinated rubber 
and synthetic resins dissolved in a 
mixture of high-flash aromatic hydro- 


carbons in which is ground a suitable 
pigment. On almost any surface it will 
form a tenacious film that is neither 
porous nor inflammable. It is best 
applied by brush but in certain circum- 
stances spraying or dipping can be 
employed 

For protecting such equipment as 
girders, pipes, tanks or petrol pumps a 
special Detel undercoating gives a film 
containing about 96 per cent of finely 


divided metallic zinc. When dry, any 
good oil-bound or synthetic paint can 
be applied without further treatment. 

Detel can also be applied to walls 
and floors, producing a smooth surface 
that can be washed with soap and 
water. It is particularly suitable for 
dust-proofing concrete floors, since the 
lime in the concrete has no ill-effect on 
the film. In service, worn patches can 
be readily reconditioned. (2052) 
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BUSES AND COACHES 


Recent Continental Developments 


with much of its overseas cur- 

rency and trade, and an entire 
industry is devoted to meeting the 
requirements of visitors to the country. 
It is, therefore, not surprising that 
Swiss touring coaches are among the 
most luxurious built in the» world 
to-day, and differ greatly from similar 
products of other countries, both as 
regards equipment and _ structural 
design. City buses, too, are built to 
different standards in Switzerland, 
where rather more attention is paid in 
the construction of such vehicles, to 
the ability of the chassis and bodywork 
to support an occasional overload 
amounting to over 100 per cent of the 
unladen weight. High initial and 
running costs for both passenger and 
goods vehicles require long term amor- 
tization, and so Swiss built bodies are 
devised throughout for an unusually 
long effective life. There are few 
examples in Switzerland of passenger 
or goods vehicles with the equivalent of 
a British composite body, almost all, in 
fact, being entirely of steel construc- 
tion, although many utilize light alloy 
components, as well as timber floors. 
Although the home market for coaches 
and buses is extremely small, absorbing 
only 156 vehicles last year, and 130 in 
1952, the Swiss bodybuilders’ work is 
thorough and their methods are 
modern. Typical, both as_ regards 
styling and structure, is the small 
Lauber chassisless 14-seat coach built 
by Carrosserie Lauber & Fils S.A., of 


Tie STS provide Switzerland 


FT casted 





In the Saurer postal coach with Eggli bodywork, the seats move bodily sideways into the 
gangway. There is a central ventilation duct in the fully glazed roof 


Nyon. This has been marketed since 
1951, and is powered by a Chevrolet 
six-cylinder 106 b.h.p. petrol engine. 
The vehicle is 19 ft 8 in long, 6 ft. 8 in 
wide, and 7ft 9in high, and weighs 
2tons 15 cwt unladen. Its wheelbase 
is 10ft Sin, and the front and rear 
overhang are 3ft 7in and Sft 8in 
respectively. 

The underframe, like the entire 
structure, is built up of rectangular 
section steel tubing, 50 mm x 30 mm ~ 
2mm. Two parallel longitudinal mem- 
bers running the entire length of the 
vehicle support the floor and the cross 


bearers on which the body is built up 
Underneath the longitudinals a second 
structure is arranged to support the 
wheels and running components. It 
consists of a pair of secondary longi- 
tudinals cranked to clear the axles and 
to provide attachment points for the 
front and rear hanger brackets of both 
front and rear semi-elliptic springs. 
This provides ample longitudinal 
rigidity, and torsional rigidity is pro- 
vided by a cruciform structure, com- 
posed of the same tubing, running 
between the rear hanger brackets of 
the front springs and the front hanger 


The 39-seat, luxury body on this A.E.C. Regal Mark IV chassis was built by Rameier and Jenzer, Berne, and is an outstanding example of 
Swiss styling. The body is of steel construction throughout 
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Equipped with a rear-mounted Henschel engine, the Setra coach is a chassisless structure with an exceptionally low unladen weight 


brackets of the rear springs, and rein- 
forced by a large circular gusset welded 
on top of the centre of the cruciform. 

On top of the underframe, five 
tubular cross bearers are welded into 
position at pillar stations. With the 
addition of a simple triangular mild 
steel gusset of 1-5 mm gauge, the pillars 
are then welded directly to the ends of 
the cross bearers. The pillars them- 
selves are 40mm x 30mm x2mm in 
dimension, and the upper ends are 
welded to the cant rail, which carries 
3) mm = 30 mm x 2 mm roof sticks. The 
roof is divided into three sections, the 
entire centre being occupied by a 
double-skinned ventilation duct, while 
the outer panels, including the cant 
area, are completely glazed. 

The waist rail is outside the pillars, 


Channel and box section members comprise the framing of this chassisless, Ikarus rear-engined 


and comprises a simple angle-section 
attached the pillars by pop rivets 
with the flange pointing outward, to 
form a surface on which the single- 
piece Aluman light alloy panels are 
attached by bolts. A polished light 
alloy moulding of semi-circular section 
covers the rail and bolts. Additional 
panel fixing bolts are concealed beneath 
the decorative mouldings running 
along the sides and bottom of the body. 
The centre section of the roof is 
framed in tube 30mm x 16 mm x 2mm 
and the inner and outer panels overlap 
the edge of the framing and are also 
riveted to the roof sticks. The cant rail 
is of similar section to the main pillars, 
is welded between the pillars and 
covered by polished mouldings. 
Similar principles are found in most 


double doors 


of the Swiss-built bodies, although the 
majority are mounted on conventional 
chassis. A good example of the line 
achieved by these methods is_ the 
A.E.C. Regal Mk. IV with 39-seat 
bodywork by Ramseier and Jenzer. 
With the exception of the sliding centre 
section, the entire roof is glazed, and 
the main side windows are each 
4ft 10in wide and 2 ft 3in high. The 
door on the left of the body has a 
maximum width of 3 ft 2 in, but is cut 
away over the front wheel arch. To 
permit maximum ease of entry through 
the entrance behind them, the two 
front seats are hinged at the front, so 
that they may be swung forward. The 
sliding roof is opened by a Scintilla 
electric motor, and the rearmost section 
may be lifted up to form an extractor. 


coach from Hungary which has hinged 
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Most of the Swiss coach operators 
are reconsidering the question of the 
sliding or folding roof, because of the 
difficulties associated with draught, 
and of locking the roof when it is 
open, in view of the high speeds now 
attained by vehicles of this type. There 
has therefore been a distinct trend 
towards the provision of forced draught 
ventilation through a duct in the centre 
of the roof which takes in air through 
an intake above the centre of the 
windscreens. 

Two new Swiss postal coaches, one 
a forward-engine bonneted Saurer with 
bodywork by Eggli, and the other an 
experimental underfloor - engined 
F.B.W. with Gangloff bodywork are 
provided with equipment of this type. 
An electrically-operated fan is located 
behind the air intake, and may be used 
when the vehicle is stationary; other- 
wise incoming air passes through the 
2ft 4in wide duct and is diffused 
through outlets along its length. The 
duct also carries all the interior light- 
ing fittings, the radio loudspeakers and 
bell pushes so that the necessity of 
wiring the body sides for these services 
is obviated. The rest of the roof, from 
the duct to the cant rajl on each side, 
is glazed with glare-reducing glass, 
some of the panels being moulded to 
intricate curves, so as to provide un- 
impaired visibility in all directions. 

Another popular fitting in Swiss 
coaches js the spring-loaded seat frame 
which, on release of the appropriate 
control, moves bodily out into the 
gangway. In some cases this reduces 
the gangway width from 12in to 3 in 
and in others, because of arm rests on 
the gangway sides of the seats, the 
seats on opposite sides of the gangway 
actually meet. This is the case in the 
Eggli vehicle, in which the dual seats 
move bodily sideways under the 
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The Lauber patent seat is arranged to provide differential sideways movement of the 
individual halves of the seat to provide improved elbow-room 


control of a lever between the seat 
backs. Lauber coaches are equipped 
with a different type of seat, in which 
the inner half moves approximately 
3in and the outer one approximately 
14 in. This differential movement 
greatly improves the elbow room avail- 
able for the passenger seated on the 
gangway side. 

Reclining seats are not as widely 
employed as might be expected. Never- 
theless, an interesting example of this 
type of equipment is the new Kass 
bohrer-Setra chassisless 32-seater. This 
German _ chassisless__—rear - engined 
vehicle is equipped with individual 
seats which can be adjusted to one of 
three positions. The seat backs are 
hinged at the bottom, and a_ rod 


running inside the left hand arm rest 
controls the movement of the back. At 
its forward end, this rod carries a 
piston that fits inside a cylinder con 
cealed in the arm rest. A coil spring 
between the closed rear end of the 
cylinder and the piston provides the 
necessary loading to assist the back to 
return to its normal upright position 

The construction of the Setra is 
interesting, in that it utilizes the 
elements of the backbone type of 
chassis in a structure composed entirely 
of square-section tubing. ‘The under- 
frame consists of a narrow box, framed 
in square-section tubing and panelled 
in light gauge steel sheet. Light cross 
bearers are welded above and below 
this “ backbone ” and carry the pillars 


Straightforward, angular lines are found in most Swiss city buses, of which this underfloor-engined Mowag is a typical example 





at their outer ends. The radiator is 
mounted at the front of the structure 
and the engine at the rear inside a 
forked extension of the backbone fram- 
ing. Cooling liquid and all controls 
run through the backbone from the 
front to the rear of the vehicle. Ducts 
formed between the inner and outer 
panelling of the body sides are used to 
carry warm air from the front of the 
vehicle to the interior for heating 
purposes. Another unique feature of 
this design is that the underside of the 
underframe is panelled so that the 
space between the two cross bearers 
may be utilized for baggage. 


DIRECT-INJECTION 
A engine with remarkably 
good characteristics has 
recently been developed by 
Maschinenfabrik Augsburg- 
Nirnberg A.G. It is desig- 
nated the 630L1 and is 
intended for use in M.A.N. 
6-ton trucks. A cross-section 
through a cylinder is shown 
in the accompanying illustra- 
tion. This js a six-cylinder 
engine of 112mm bore and 
140mm stroke and of 8,276 
cm?’ capacity. It develops 130 
h.p. at 2,000r.p.m. with a 
maximum torque of 376 ft-lb. 
The direct-injection prin- 
ciple has beer, employed for 
all M.A.N. engines because of 
the low fuel consumption and 
excellent cold starting charac- 
teristics that go with this prin- 
ciple. Nevertheless, it has been 
clearly realized that such 
engines have, hitherto, also 
had definite disadvantages, 
particularly with respect to 
noise. In fact it was recog- 
nized that the low fuel con- 
sumption was obtained at the 
expense of smooth and quiet 
running. 
Extensive investigations 
showed that it was advisable 
to retain the spherical com- 
bustion chamber to give good 
fuel consumption and cold 
starting properties, but the 
disposition of the combustion chamber 
in the piston crown had to be changed. 
For good operating characteristics and 
long life for the piston, it is essential 
to avoid hot spots and unsymmetrical 
distribution of the material. Conse- 
quently, it was decided to place the 
combustion chamber symmetrically 
about the vertical axis of the piston. In 
addition, the top opening of the com- 
bustion chamber has been enlarged so 
that the diameter of the opening is now 
nearly equal to the diameter of the 
chamber, which is therefore almost 
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Another 
Hungarian 
which i 
vehicle ha 
centre of 
effective 


The stey 


unusual design is the 
Ikarus rear-engined coach, 

an integral structure. This 
double hinged doors in the 
the body which provide an 
entrance width of 4ft 2in. 
leading to the interior are 
154 in, 10}in and 10}in respectively. 
These figures are almost identical to 
those obtained in the Mowag under- 
floor-engined bus, which is equipped 
with longitudinal seats running along 
both sides of the body for approxi- 
mately 45 passengers, with standing 
room for an equal number. Like all 
Swiss city buses the bodywork of this 





M.A.N. DIESEL 


An Interesting New Direct-Injection Engine 





M type M.A.N. Diesel 


hemispherical in shape. This arrange- 
ment has another advantage over pre- 
vious designs in that there is no longer 
an exposed edge which in the orthodox 
eccentrically arranged combustion 
chamber hitherto employed was liable 
to cracking under loads. 

Important modifications also had to 
be made to the injector to obviate any 
danger that the nozzle stem would seize 
in the injector body. For this reason, 
the injector is so designed that the stem 
guide is away from the combustion 
chamber and in a relatively cool zone. 


APRIL 1954 


vehicle is straightforward in the 
extreme, the pillars all being perfectly 
straight. This gives a practical, if 
angular, appearance to the bus. Large 
windows ensure that passengers, 
whether seated or standing, can easily 
discern where they are en route. A 
new F.B.W. underfloor-engined bus for 
Zurich is equipped with four doors. 
Two jack-knife doors at the rear con- 
stitute the entrance, which is 4ft 9 in 
wide, while single jack-knife doors at 
the centre and front, each 2 ft 9 in wide, 
are the exits. Bodywork in this case is 
also based on steel square section 
tubing. 


This design also allowed the 
nozzle end of the injector to 
be made smaller to reduce the 
surface exposed to the hot 
gases in the combustion 
chamber. In addition, a 
conical collar is fitted at the 
nozzle end to transmit the 
heat absorbed by the nozzle 
direct to the water-cooled walls. 

This design ensures that 
the injector is well cooled 
right down to the nozzle end 
with practically complete 
elimination of deposits in the 
two nozzle orifices, and on 
the nozzle and the nozzle seat. 
To obviate heat stresses that 
might eventually cause the 
needle to jam, the conven- 
tional yoke fitted on_ the 
upper cnd has been replaced 
by a spring that rests directly 
on the nozzle nui. The spring 
is held down by a collar nut, 
which also can be used to 
adjust the spring tension. 
This arrangement ensures 
that the injector is_ held 
securely in position without 
being affected by heat stresses 
or vibrations. 

Experience has shown that 
this engine is remarkably 
quiet under all conditions 
from idling to full load and 
there is no diesel knock even 
when the engine is started 
from cold. In comparison 

with the design which it replaces, it 
gives smoother and more flexible 
acceleration. In fact, the fully-loaded 
vehicle can be accelerated in top gear 
from walking pace to maximum speed. 
These improvements in performance 
have been obtained without any loss of 
efficiency so far as fuel consumption is 
concerned, in fact there has also been 
improvement in this respect. Tests on 
a level road showed that at 30m_p.h., 
which is two-thirds the maximum 
speed, the fuel consumption was in the 
order of 23 miles per gallon. 
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HEADLIGHT SETTING 


Part I. 


HE aim and performance of head- 

lights impose a limit on the 

speed at which vehicles can be 
driven in safety at night. In America, 
apparatus designed to aim vehicle 
headlights, and to measure the maxi- 
mum light intensity emitted by the 
lamps, has been in use for a number 
of years. Recently headlight testing 
equipment has become available in this 
country and in France, and this article 
describes tests on British, French and 
American equipment to determine its 
accuracy and convenience in handling 
The examination was made with a 
view to recommending standard test 
apparatus. 

It is possible to aim quite accurately 
the driving beams of the headlights of 
a vehicle without the aid of specially 
designed equipment. The important 
requirements are a floor which is level 
or which slopes steadily up to or away 
from a wall of a fairly light and 
uniform colour, at which the headlight 
beams can be aimed from a distance 
of about 25 ft. Two points are then 
marked on the wall by means of which 
the beams are aimed parallel to the 
forward direction of the vehicle and 
with the correct vertical aim. The 
aiming points must be spaced equi- 
distantly on either side of the projected 
centre of the vehicle so that the 
distance between them is equal to the 
distance between the centres of the 
headlamps, and they must be arranged 
at the appropriate height above ground. 
The determination of the correct 
aiming points is a somewhat tedious 
procedure which can be made easier or 
eliminated by the use of well-designed 
testing equipment. 





*Road Research Laboratory. 


Fig. 2. The Lucas beam setter, showing aligning tube and sighting 


screen 


By V. J. Jehu, M.Sc., A.Inst.P.* 


Beam testing 
equipment 
The five testers 
examined were the 
Newnham and the 
Lucas (British), the 
Cibié Regloscope 
(French), and the 
Weaver and Kent- 
Moore (American). 
A description of 
each type is given 
below. 
The Newnham 
(Fis, bb. Tes 
equipment is de- 
signed to simplify 
and increase the 
accuracy of the 
method of aiming 
headlights by 
observing their 
beam patterns on a 
wall. Feeler arms 
which pivot about 
horizontal sighting tubes are placed 
against the rear wheels of the vehicle 
which is positioned with its headlights 
at a distance of either 12} ft or 25 ft 
from the wall or from a special screen 
supplied by the manufacturers. Two 
sighting rods suspended from a _ hori- 
zontal member attached to the wall or 
screen are moved across the screen 
until each bisects the field of view of 
the appropriate sighting tube. The 
mid-point between the sighting rods, 
which is therefore on the axis of the 
vehicle defined by the rear wheels, is 
quickly determined by means of a 
centre zero scale and a marker that can 
be clamped to the horizontal member. 
The sighting rods are then re-arranged 
on either side of the centre point and 
equidistant from it such that the 
distance between 
the rods is equal to 
the distance 
between the centres 
of the headlamps; 
small markers on 
the sighting rods 
are set at the cor- 
rect height and act 
as aiming points. 
The driving 
beams of the head- 
lights are then 
adjusted until the 
two markers are 
judged to be at the 
centres of the beam 
patterns. No 
measurement of 
beam intensity can 
be made with the 
equipment. It is 
understood that a 


Fig. 1 


{n Investigation of Commercial Testers 


Newnham beam setting equipment 


pocket light meter can now be supplied 


“which enables the higher beam inten 


sities to be measured. 

The Lucas (Figs. 2 and 3). The Lucas 
beam setter consists of an_ optical 
system mounted on a carrier which can 
be wheeled into position in front of the 
vehicle under test, and auxiliary equip- 
ment for lining up the optical system 
with the axis of the vehicle. The carries 
consists of two pairs of tubular guides, 
one pair being arranged in a vertical 
plane and the other pair in a horizontal 
plane. The optical system can be 
raised or lowered on the vertical guides, 
which in turn are arranged to traverse 
the horizontal guides 

The optical system, which is housed 
in a tube 32in long and 10in in 
diameter, consists of a large condenser 
lens which projects on to a screen a 
pattern of the beam equivalent to that 
which would be obtained at a large 
distance from the lamp. <A_ small 
horizontal opening at the centre of the 
screen allows light to fall on a photo- 
electric cell mounted behind the 
screen. The output of the photocell 
is read on a meter calibrated directly in 
terms of beam intensity, and mounted 
immediately above an aperture through 
which the screen can be viewed. The 
tube housing is pivoted about a 
horizontal axis, the movement being 
controlled by two knobs calibrated in 
| deg divisions. 

The optical system is positioned with 
respect to the longitudinal axis of the 
vehicle by means of an aligning tube 
and an auxiliary screen shown in Fig. 2 
The tube contains a lamp and lens 
system which projects a sharply defined 
beam of light in the form of a cross 





Fig. 3 


along the axis of the tube. The tube 
is set parallel to the axis of the vehicle 
by means of feeler arms which are 
pressed against the rim of one of the 
rear wheels. It is then set parallel to 
the floor with the help of the auxiliary 
screen which is placed alongside the 
front wheel and which is marked with 
a cross whose centre is at the same 
distance from the ground as the axis 
of the aligning tube. When the 
aligning tube is thus correctly set, the 
optical system is brought in front of it 
and adjusted until its axis coincides 
with that of the tube, i.e. until the beam 
of light falls centrally on the screen of 
the optical system. If it is required 
that the beams should be set with a 
small angle of dip, the optical system 
can be adjusted accordingly. The 
optical system is then moved hori- 
zontally and vertically on the guides 
until it is in front of the headlamp, 
which is then adjusted to give a maxi- 
mum reading of beam intensity on the 
meter. The procedure must be repeated 
at the other side of the vehicle since 
the horizontal traverse of the guides 
does not allow both headlamps to be 
aimed from the one setting of the carrier. 

The Cibié (Fig. 4). The Cibié 
Regloscope, like the Lucas beam setter, 
uses a large condenser lens to project 
the beam pattern from a headlamp on 
to a screen. The screen, however, is 
graduated to suit European meeting 
beams which are set by a visual assess- 
ment of the aim. A more elaborate 
model incorporating a photocell for 
checking the intensities is also avail- 
able. The optical system is mounted 
on a rigid tubular framework within 
which it can be raised or lowered. No 
adjustments of the optical system are 
necessary apart from movement of the 
framework as a whole; control of the 
vertical aim is obtained by designing 
the apparatus so that the axis of the 
optical system is parallel to the floor 
The optical axis is made parallel to the 


The Lucas beam setter 
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axis of the vehicle 
by means of a 
feeler tube which 
is pressed against 
the front tyres of 
the vehicle. This 
feeler tube is car- 
ried in front of the 
tester, on two arms 
of adjustable length. 
The feeler tube is 
perpendicular to the 
axis of the optical 
system. The tester 
is placed in front of 
the vehicle so that 
the optical system 
is located in front 
of, and close up to, 
the headlamp 
under test. The 
feeler tube is then 
pushed forward 
with respect to the 
framework of the 
tester until it 
touches a front tyre 
of the vehicle. An 
extension tube slid- 
feeler enables the front 
vehicle to be spanned, the 
of the tester being made 
by pushing it forward until the feeler 
and it tension make contact with 
the front tyres of the vehicle under 
test 
The V 
tester Col I 
able scre 
correctly 
a photoel 
light recei 
can be 1 
column wl 
the scre 


ing within th 
wheels of the 
final location 


wer (Fig. 5). The Weaver 
essentially of “an adjust- 
i device for orienting it 
relation to the vehicle, and 
tric cell for measuring the 
d at the screen. The screen 
ed or lowered on a vertical 
h can be rotated carrying 
with it, or which can be 
moved on rails across the front of the 
vehicle under test. A variant of this 
dispenses with the rails. A gunsight is 
mounted the top of the vertical 
column Ihe screen can be traversed 
horizontally by a device called an opto- 
scope, which in turn can be traversed 
vertically xy the 
photoele cell, 
the output of which 
is fed 1 1 cali- 
brated meter 
mounted the top 
of the optoscope. 
The optoscope 
houses simple 
range finder with 
the aid of which 
the vehi head- 
lights can be ad- 
justed to the correct 
distance (10 ft) from 
the instrument. A 
levelling device is 
provided 0. that 
the tester may be 
adjusted for the 
floor on which it is 
used 
When t vehicle 
has been positioned 
with the 
range 
unsight 


correctly 
aid of th 
finder, ti 


Fig. 4 
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is used to line up the tester with the 
centre of the vehicle body and to set 
the screen perpendicular to the axis 
of the vehicle. The optoscope is then 
moved across the screen until the 
image of the headlight seen on a 
ground glass screen in the optoscope 
is bisected by a vertical cross line. The 
photocell is then moved up or down 
the optoscope to the setting appropriate 
to the correct vertical aim of the beam, 
and the lamp is adjusted to give a 
maximum reading on the meter. The 
optoscope and the photocell are then 
similarly adjusted for the second head- 
lamp. Although the instrument is 
used at a distance of 10 ft from the 
headlamps, the horizontal and vertical 
scales are calibrated in terms of inches 
deflection at a distance of 25 ft., which 
is the distance recommended in 
America for testing the aim of head- 
lights. 

The Kent-Moore (Fig. 6). The Kent- 
Moore headlight tester is similar to the 
Lucas and Cibié models in that it 
makes use of an optical system con- 
sisting of a condenser lens and screen 
and, as in the Lucas tester, a photocell 
is mounted at the centre of the screen. 
The headlamp under test is brought 
up to the optical system, which can be 
raised or lowered on a pair of tubular 
guides mounted on a platform that 
runs on rails across the front of the 
vehicle. 

The optical system can be rotated 
about both horizontal and_ vertical 
axes and is fitted with scales which 
indicate the angular movements, in 
terms of inches, at a distance of 25 ft. 
Rotation of the optical system about a 
horizontal axis is measured by means 
of a spirit level, the movement needed 
to return the level to a_ horizontal 
position being a measure of the vertical 
aim of the system. An adjustment of 
the spirit level is provided so that an 
initial calibration of the floor may be 
made. 

The optical system is lined up with 
respect to the longitudinal axis of the 


The Cibié Regloscope 
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vehicle by means of a gunsight aimed 
along the top of the bonnet of the 
vehicle. The correct vertical aim is 


then applied and the headlights are 
adjusted in turn to give a maximum 
reading of beam intensity on the meter. 


Results 

The accuracy of the reading of 
vertical aim obtained with all five 
beam testers depends on the floor of 
the test site, which must be level or 
have a uniform gradient, with no 
surface irregularities. The testers 
differ in their requirements as to space. 
The Newnham tester requires at least 
124 ft and preferably 25 ft in front of 
the vehicle, the Weaver 10 ft, and the 
Lucas, Cibié and Kent-Moore testers 
require only sufficient space to accom- 
modate the testers themselves. The 
only operation involved in determining 
the vertical aim of a beam is that of 
estimating, either visually or with the 
aid of a photocell and meter, when the 
aim is correct. The limits of accuracy 
associated with this operation are 
considered later. 

The number of operations necessary 
to determine the horizontal aim varies 
from one tester to another. Horizontal 
aim also depends on a _ particular 
property of the vehicle under test. 

The accuracy with which a beam 
will be set or measured depends on the 
accuracy of the various individual 
operations which make up the process 
of aiming or measuring. It is assumed 
in the discussion which follows that 
the variances (square of standard 
deviation) attaching to each operation 
or vehicle condition can be added 
together to obtain the variance for the 


Fig. 6. 


Kent-Moore headlight tester 
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complete process 
applied to _ the 
population of 
vehicles on_ the 
road. The indiv- 
idual variances of 
the different opera- 
tions are discussed 





first and are later 
combined for the 
complete process. 





Relation between 
mean wheel axis 
andthe longitudinal 
vehicle axis used 
for alignment 
The _ horizontal 
aim of the head- 
lights of a vehicle 
should be parallel 
to the direction of 
travel determined 
by its rear wheels 
when on a_ flat 
surface. It is as- 
sumed that this 
direction, which is 
called the mean 
wheel axis, is half- 
way between the 
separate directions 
which would be 
taken up by the 
undistorted rims of the rear wheels. 
The beam testers examined are 
located with respect to the vehicle in 
different ways, so that setting and 
measurement of horizontal aim is likely 
to vary from one tester to another. 
None of the testers relate the horizontal 
aim to that of the mean wheel axis and 
thus errors in horizontal aim are 
introduced by the 
various testers. 
These errors have 
been determined. 
The directions 
assumed by the 
rims of the rear 
wheels of eighteen 
vehicles were mea- 
sured by means of 
the Lucas aligning 
tube and the Lucas 
beam setter, on the 
viewing screen of 
which was marked 
a scale, in degrees. 
The beam setter 
was positioned with 
respect tothe 
vehicle by means 
of a jig made up of 
lengths of  alu- 
minium bar _§as- 
sembled in the form 
of a parallelogram, 
which was laid on 
the floor such that 
opposite sides were 
in contact with the 
front tyres of the 
vehicle and_ the 
wheels of the beam 
setter. The axle of 
the vehicle was 
lifted so that the 
rear wheels were 


Fig. 5. 


Weaver headlight tester 


free to rotate, the aligning tube set 
against one rim, and the reading of the 
vertical arm of the light cross projected 
by the aligning tube was noted on the 
screen of the beam setter. 
The rear wheel was then rotated 
through a half revolution and a 
second reading was obtained, the 
mean of the two readings determining 
the direction which would be assumed 
by an undistorted rim. ‘The pro- 
cedure was repeated for the other rear 
wheel. In this way the relationship 
between the directions of the rear 
wheels or the mean wheel axis, and the 
axis perpendicular to the direction of 
a line joining corresponding points on 
the tyres of the front wheels was 
determined. 

The relation between a direction 
approximating to the mean wheel axis 
and the body axes was determined with 
the layout shown in Fig. 7. The body 
axes of the cars were determined by 
means of sights pasted on the centres 
of the windscreen and the rear window; 
in the case of the vans, the mid-point of 
the rear door opening was found by 
wedging across the opening a flexible 
steel strip, whose centre was marked. 

The directions of the rear wheel 
rims were determined by two sets of 
Newnham sighting rods, one pair AB 
(Fig. 7), normally used for beam setting, 
being mounted about 28 ft. in front of 
the vehicle headlamps, and the other 
pair DE, normally used to test the 
chassis alignment, being mounted close 
to the vehicle. The Lucas aligning 
tube was placed against the nearside 
rear wheel and the two sighting rods 
A and D were set in line with the 
vertical arm of the image of the cross 
of light projected by the tube. The 
procedure was repeated for the offside 


calibrated 


N 
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AND THE LONGITUDINAL 


AXES OF THE TESTERS 


Source of Error 





Wheels from mean wheel axis 

Wheel axis from mean wheel axis 

Axis determined by front tyres and mean 
wheel axis 

Body axis and mean wheel axis 


*./ Variance Standard deviation,c. 
wheel, and the mid-points C and F 
between the two sets of sighting rods 
were found; these points determine the 
direction of the wheel axis. The cor- 
responding points X and Y defining the 
direction of the body axis were found 
respectively with the central marker 
of the Newnham equipment and with 
a plumb line. Each vehicle was then 
moved back until the wheels were 
turned through a quarter of a revolu- 
tion and the procedure was repeated, 
so that the direction of the body axis 
was found in relation to a direction 
which approximated to that of the 
mean wheel axis. 

The Lucas beam setter relates the 
aim of the headlamps individually to 
the direction taken up by the appro- 
priate rear wheels. The Newnham 
equipment relates the headlamp aim 
to a direction found for the wheel axis 
which is halfway between the individual 
directions obtained for the rear wheels. 
The Cibié tester relates headlamp aim 
to a direction perpendicular to that of 
a line joining corresponding points on 
the tyres of the front wheels of the 
vehicle, whilst the Weaver and Kent- 
Moore testers relate the direction of 
the headlamps to that of the axis of the 
body of the vehicle. 

The relationships between the longi- 
tudinal axes used by the various testers 
and the mean wheel axis obtained 
from the measurements made on 
eighteen vehicles are given in Table 1. 
The divergence between the longi- 
tudinal axes and the mean wheel axis 
is comparable for all the testers except 
the Newnham equipment, whose longi- 
tudinal axis is most nearly related to 
the mean wheel axis. 

In a large number of tests, 

99-8 per cent of the results would be 
approximately within + 30 of the mean 
value. 


Wall 


Body axis —. 


“Wheel axis —” 





«> Teton, “ser 


Standard* Tester 


Deviation 


Variance” 

(degrees 
0-1218 0:35 
0-015¢€ 0-13 





Lucas 
Newnham 


Cibié 
Weaver and 
Kent-Moore 


0-127] 0:36 
0-0711 0:27 


of the results would be 
t2o of the mean 


95 per cent 
approximately within 
value 

90 per cent 
approximately 
mean valu 

75 per cent 
approximately 
mean value 

50 per cent 
approximately within 
mean 


of the results would be 
within +1-650 of the 


of the results would be 
within +1-157 of the 


of the results would be 
+0-670 of the 


value 


Instrumental errors in the measure- 
ment of horizontal aim 

In addition to the errors due to the 
differences in direction between the 
mean wheel axis and the longitudinal 
axes appropriate to the various testers, 
the errors introduced into the measure- 
ment of horizontal aim by the process 
of positioning the testers with respect 
to the vehicle must be considered. 

The Lucas. The aligning tube of this 
instrument takes up a position which is 
independent of the irregularities of the 
floor, so, provided that the tubular 
guide rails are not distorted, no error 
in horizontal aim is introduced by the 
instrument 

The Newnham. Each of the feeler 
arms used in this equipment is in con- 
tact with the floor at two places. An 
irregular floor can thus misalign the 
sighting tube about which the feeler 
arms pivot. An estimate of the error 
introduced from this source was 
obtained by taking measurements with 
both the Lucas and Newnham sighting 
tubes on a smooth floor and on a some- 
what rougher patch of floor, the varia- 
tion in the results obtained being 
attributed to the errors introduced by 
the Newrham siehting tube. 

The Cibié. The positioning of the 
Cibié tester requires the setting of the 
front wheels to the straight ahead 
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direction of the vehicle, and depends 
on the operator’s judgment of the 
position of the front wheels. 

The variation of direction likely to 
be introduced by this cause was deter- 
mined by mounting a lamp with a very 
sharp vertical cut-off on a car which 
was driven forward to the test site. 
The floor jig in the shape of an accur- 
ately assembled parallelogram was used 
to position the Lucas beam setter with 
respect to the car. The setting of the 
vertical cut-off of the beam was noted 
on the calibrated screen and the pro- 
cedure repeated to obtain ten readings 
of the total variation in direction intro- 
duced by an operator’s judgment of the 
setting of the front wheels and by the 
alignment procedure, the latter being 
found separately from tests with a 
stationary vehicle. 

An additional error in the positioning 
of the Cioié tester is introduced by the 
instrument itseif. The front tyres of 
the vehicle are spanned by an arrange- 
ment of two tubes, see Fig. 4, one of 
which slides looseiy within the other; 
the outer tube rests against one tyre, 
and the protruding end of the inner 
tube against the other. When the tester 
is pushed up to the vehicle, the play 
between the two tubes allows the tester 
to take up a position whereby its longi- 
tudinal axis is at a slight angie with that 
of the vehicle. This angle is usually 
greater the more the inner tube has to 
be pulled out to span the front wheels. 
As a consequence, the offside lamp of 
the vehicle is aimed slightly towards 
the nearside, and the nearside lamp is 
aimed slightly towards the offside. 

The errors in setting introduced in 
this way on a modern car were found 
by using: a lamp with a very sharp 
vertically cut-off beam, mounted first 
on the nearside and then on the offside, 
at an equal distance from the central 
axis of tne car. The lamp was aimed 
so that the vertical cut-off coincided 
with the vertical line marked down the 
centre of the Cibié screen, and the 
tester was then removed to obtain the 
horizontal aim of the cut-off on a screen 
calibrated in degrees at a known dist- 
ance from the lamp. The procedure was 
carried out ten times for both nearside 
and offside lamps. It was found that 
the angle between the two beams was 
1 deg, both lamps being turned about 
4 deg towards the centre of the vehicle. 
On wide commercial vehicles, the mis- 
aim would be greater than this. 
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The Weaver and Kent-Moore. The 
accuracy with which the Weaver and 
Kent-Moore instruments can be aligned 
with respect to the vehicle under test 
depends on the operator’s assessment 
of the coincidence of the vehicle’s 
bonnet ridge with the respective gun- 
sights atteched to the testers. In both 
cases, the sighting operation ‘nvolves 
two adjustments, one a movement of 
the tester transversely to the vehicle, 
and the other a rotation of the tester 
about a vertical axis. The setting of 
the tester 1s iiable to error because it 
is difficult for the eye to focus a near 
object and a more distant one at the 
same time To determine the: error 
involved, five observers aimed the 
testers ten times each at a vehicle with 
a ridged bonnet. The variation both in 
the transverse movement and the rota- 
tion of the testers was measured, the 
former by reference to a datum on the 
rails on which the testers moved, and 
the latter by means of a small piece of 
mirror attached to the tester. The 
mirror reflected light back to a 


TABLE 3. 
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TABLE 2. 


ERRORS OF HORIZONTAL AIM 


INTRODUCED IN POSITIONING THE 


TESTERS 


Source of Error 


Variance Tester 





Irregularity of floor surface 


Play in tubes spanning front tyres 
Setting of gunsight 


Setting of gunsight 


to offside. 
to nearside. 


*Nearside lamp aimed } 
Offside lamp aimed $ 


be made with the Cibié tester because 
the calibration of its screen was suited 
only to European headligat beams. 
The Newnham. The lamp was 
mounted at a distance of 28 ft 8 in from 
a screen marked with a 6in grid, each 
6 in step corresponding at that distance 
to a movement of the lamp of 1 deg. 
Another graduated screen was mounted 
to the side of the headlight beam at a 


THE ACCURACY OF REPEAT READINGS OF VERTICAL AND 


HORIZONTAL AIM 


Variance of Aim of Beam 


— Tester 





Vertical Aim 


Horizontal Aim 





0-0090 
0-0038 
(difference of mean values with 
and without backlash 0-63 ) 
0-0025 
0-0070 


graduated screen from a torch mounted 
at its centre, so that movements of the 
spot of light seen on the screen were 
proportional to the rotation of the 
tester. 

The results of the tests described 
above are given in Table 2. 

Variability of repeat readings of 

vertical and horizontal aim 

Having examined the errors involved 
in positioning the beam testers with 
respect to the vehicle, the limits of 
accuracy of repeat readings of hori- 
zontal and vertica! aim were determined 
for the various testers. ‘This was done 
for the Weaver and Kent-Moore testers 
by repeatedly operating the instrument 
controls to find the direction of the 
maximum intensity for a fixed head- 
light beam. In the case of the Lucas 
tester, only the vertical aim could be 
examined in this way since no adjust- 
ment of horizontal aim is provided; 
horizontal aim was examined by 
repeatedly setting the headlight beam 
until the beam intensity indicated by 
the meter was a maximum. With the 
Newnham tester also, the headlight 
beam was repeatedly aimed at a fixed 
marker to determine the repeat accuracy 
of both vertical and horizontal aim. Five 
observers each took ten readings on 
each beam tester, a block lens F700 
Lucas lamp being used to supply the 
beam pattern. No measurements could 


Newnham 
Lucas 


00324 
0:1366 


Weaver 


Kent-Moore 


0-0520 
0-:0189 


distance of 14ft 4in trom the head- 
lamp. A small piece of mirror attached 
to the front of the headlamp lens 
reflected a spot of light back to the 
screen from a torch mounted at its 
centre. With the torch off, the observer 
directed the headlight beam at the 
marker; the torch was then switched 
on, the position of the light spot on the 
second screen noted and the procedure 
repeated. 

The Lucas. The carrier was posi- 
uioned in front of the headlamp and 
readings were taken of the vertical aim 
of the optical system corresponding to 
maximum readings of beam intensity 
on the meter. It was found that the 
mechanism controlling the vertical aim 
given to the optical system had an 
appreciable amount of backlash. In 
order to measure the backlash, each 


TABLE 4 


Tester 


(smooth floor 
(rough floor 

Operator’s judgment of setting of front wheels 

(ridged bonnet 


(ridged bonnet) 


Source of Variance 





Variance of repeat settings 

Variance of repeat readings 

Difference of mean values with and 
without backlash 

No measurements made 

Variance of repeat readings 

Kent-Moore Variance of repeat readings 


Newnham 
Lucas 


Cibié 
Weaver 


0-0048 Newnham 
0-0290 
0-0200 
0-0059* 
0-0176 
00-1876 
0-0268 
0:1250 


Cibié 


Weaver 
(no ridge 
Kent-Moore 
(no ridge 


observer took ten readings in which this 
backlash was included in the movement 
of the adjustment, and ten readings in 
which it was not included. Horizontal 
aim was investigated by repeatedly 
setting the headlight beam until a 
maximum reading of beam intensity 
was shown on the meter of the tester, 
the scatter of the settings being 
measured by the deflection of a beam 
of light reflected from a piece of mirror 
attached to the headlamp lens. 

The Weaver and Kent-Moore, The 
operator repeatedly adjusted the con- 
trols of vertical and horizontal aim untl 
a maximum reading of the meter was 
obtained from a fixed headlight beam. 
The results obtained for repeat settings 
of the testers are given in Table 3 in 
which the variances are the mean values 
for five observers 


Total variation in measurement of 
vertical and horizontal aim 

The sum of the separate variances in 
the setting of the horizontal aim of a 
headlight beam may now be found for 
the testers examined; vertical aim 
involves only the accuracy of repeat 
readings. The standard deviations 
obtained for the complete process of 
setting the headlight beam both ver- 
tically and horizontally are given in 
Tables 4 and 5 

It appears that with all the testers, 
vertical aim can be set more accurately 
than horizontal aim. It also appears 
that the Newnham equipment, which 
relies on a visual estimate of aim, is 
capable of an accuracy of setting which, 
for vertical aim, is almost as good as 
that of the testers which use the maxi- 
mum reading of a meter to indicate 
correct aim. The accuracy of setting 
of horizontal aim is better with the 
Newnham equipment than with the 
other testers. 


THE OVERALL ACCURACY OF THE SETTING OF VERTICAL AIM 


Standard 
Deviation 


Variance 


0-09 
0-06 


0-C090 
00038 


0-63 


0-05 
0-08 


00-0025 
00070 
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Source of Variance 
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Standard 
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Variance 








Newnham 
wheel axis 
Variance due to floor 
Variance of repeat settings 


Total 


(smooth floor 
(rough floor 


(smooth floor 
(rough floor 


Variance between wheel axis and mean 


0-0156 
0-0048 
0-0290 
0-0324 
0-0528 
0-0770 








Variance between wheels and mean wh: 


axis 
Variance of repeai settings 


0:1218 
01366 


Total 02584 








Variance between axis determined by front 


tyres and mean wheel axis 
Variance of front wheel setting 
Variance in positioning tester 


Variance of repeat settings 


0:1271 
0-0200 
0-0059 
no measurements made 


Total 0:1530 0:39 


(Variance and standard deviation apply 


only to alignment of tester) 








Weaver 
wheel axis 

Variance of gunsight setting 

Variance of repeat readings 


Total 


Variance between body axis and mean 


0-0711 
0-0176 
0-1876 
0-0520 
00-1407 
0-3107 


ridge 
(no ridge 


(nidge 
(no ridge 








Kent-Moore 
wheel axis 
Variance of gunsight setting 


Variance of repeat readings 


Total 


Limitations of the beam testers 

The most essential requirement of a 
beam tester is that the accuracy with 
which the headlights of a vehicle can 
be set with the tester should be 
independent of the design of the 
vehicle. ‘Two of the testers examined, 
the Weaver and the Kent-Moore, do 
not meet this requirement because they 
rely for the accuracy of the setting of 
horizontal aim on the view along the 
bonnet of the vehicle. The flat-fronted 
design of most modern commercial and 
public service vehicles, however, makes 
it quite impossible to set the horizontal 
aim of such vehicles by means of a 
gunsight. 

The Newnham and Lucas testers, 
which base their settings of the hori- 
zontal aim of headlight beams on the 
directions taken up by the rims of the 
rear wheels, are not so restricted in 
their use. In fact, the accuracy of the 
horizontal aim obtained with the 
Newnham tester is independent of the 
design of the vehicle with the possible 
exception of three-wheeled vehicles 
with one rear wheel. A disadvantage 
of the Newnham tester, however, is 
that it requires a large area of level 
floor space at a site which for preference 
should be partially darkened; other 
drawbacks are that the procedure is 
somewhat tedious, two operators are 
required for part of the time and, 
except when a pocket meter is supplied, 
no indication of beam intensity is 
provided. 


Variance between body axis 


and mean 
0-0711 
0-0268 
0-1250 
0-0189 
0-1168 
0-2150 


(ridge 
(no ridge 


ridg¢ 
(no ridg« 


The Lucas tester aims each headlight 
beam with respect to the appropriate 
rear wheel rim, and can deal with the 
same vehicle types as the Newnham 
tester. With the Lucas tester, however, 
provision must be made for vehicles 
designed with toe in or toe out of the 
rear wheels, by the addition of caps to 
the feeler arms of the alignment tube. 
Although only one operator is needed 
to adjust the headlights of a vehicle 
with the Lucas tester, the procedure is 
tedious the alignment tube and 
the carrier of the tester must be set up 
for each headlight. Another disadvan- 
tage is the method used to adjust the 
vertical aim of the optical system and 
the calibration of the adjustment. Apart 
from the considerable backlash in the 
adjustment, the lack of any indication 
of the whole number of degrees given 
to the vertical aim of the optical system 
is confusing in that a dip of 14 deg can 
easily be mistaken for a dip of } deg or 
2} deg. 

The method used by the Cibié tester, 
of locating the instrument by means of 
the front tyres of the vehicle, is easily 
carried out; it has been shown that the 
accuracy of positioning the apparatus 
obtained by this method is comparable 
with that obtained using the more 
tedious method employed by the Lucas 
tester. The instrument itself, however, 
introduces an error in the setting of the 
horizontal! aim of headlight beams which 
amounts to an angle of 1 deg between 
the beams for private cars, and which 


since 
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increases as the track of the vehicle 
under test increases. Subject to this 
limitation, the Cibié tester can be used 
to set the headlights of most vehicles. 
It cannot, however, deal with the type 
of modern coach which possesses a 
large forward overhang, the feeler tube 
being unable in this case to reach the 
front tyres. A less common class of 
vehicle whose headlights cannot be 
aimed horizontally by means of the 
Cibié tester, is the three-wheeled 
vehicle with one front wheel. It was 
not possible to measure beam inten- 
sities with the model examined, but on 
some models of the tester a small light 
meter can be mounted at the viewing 
screen. The Cibié is the only one of 
the five beam testers examined in which 
the alignment procedure is simple 
enough for it to be used on other than 
suitably prepared sites, although its use 
in the open in daylight would be some- 
what limited because the viewing screen 
is not shielded against light from the 
sky. 


Gar. Conclusion 

None of the headlight testers exam- 
ined is entirely satisfactory in its present 
form as a standard piece of equipment 
for use in garages and for checks at the 
roadside. All the testers are capable of 
setting the vertical aim of the head- 
lights of all vehicles to a fair degree of 
accuracy, but only one of them, the 
Cibié, is, in principle, capable of setting 
the horizontal aim of the beams both 
accurately and conveniently. Even in 
the Cibié tester, full advantage has not 
been taken of the method of setting the 
horizontal aim. 





TIPPERS 


AN unusual refuse collection body 


patented by M. R. Favrat was 
exhibited at Geneva. It employs for- 
ward tipping to compress the load, and 
is unloaded by the usual rearward 
tipping method. On a 12-cubic yard 
body, it is claimed that compression of 
up to 50 per cent jis obtained as a 
result of tipping the body forward to 
a maximum tip of 82 deg. Loading is 
through a 2-cubic yard dropped exten- 
sion at the rear of the main container. 
Two small hydraulic rams lift this 
extension up until its contents are dis- 
charged through hatches in the roof of 
the main container, which can be 
tipped forward with the loading exten- 
sion either in the raised or lowered 
position. 

Another ingenious hydraulic tipping 
gear is the Wirz. This design utilizes 
two jacks which cause a gantry at the 
rear of the frame to rotate, either to tip 
a container, or to slide the container 
along guides in the sub-frame of the 
body until the container is suspended 
horizontally above the ground. Further 
movement of the gantry lowers the 
container on to the ground, where it 
may be detached for loading by hand, 
on the ground, while the vehicle hoists 
a loaded container, and returns to 
service. 
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AMERICAN BODYWORK 


Features of Some of the 1954 


have been few. changes in 

American conceptions during the 
past twelve months. Some innovations 
have been introduced but most are in 
the nature of stunt features rather than 
generally accepted trends. For example, 
some inconsistencies were apparent at 
the recent Geneva Show, where imita- 
tion wire spokes on disc type wheels 
were to be seen on one model, and 
imitation discs on wire spoked wheels 
on another. 

Among the more permanent changes 
that have been made is the abandon- 
ment of the binnacle type instrument 
assembly mounted on the steering 
column. In some cases, but not all, 
this has been replaced by a similar 
instrument housing on the dash facia 
immediately above the steering column. 
The new arrangement seems to be 
more practicable because, when the 
instruments are in the more remote 
position, on the facia, less effort is 
required of the driver to re-focus his 
eyes when glancing down at them. 
Moreover, assembly and material costs 
are undoubtedly slightly less with the 
latest arrangement. 

The widespread adoption of exterior 
mounted spare wheels by American 
manufacturers seems to be a retrograde 
step. Admittedly this leaves the boot 
completely clear for the 
accommodation of luggage, 
but there is no entirely suit- 
able place on the exterior of a 
modern vehicle for stowing 
the wheel. If it is carried on 
the boot lid, the extra weight 
that it adds to this component 
introduces hinging problems. 
On the other hand, if it is 
placed vertically behind the 
boot it tends to be in the way 
when heavy cases have to be 
stowed. Moreover, it would 
appear to be difficult for the 
person loading or unloading 
the boot to avoid brushing his 
clothes against the spare 
wheel, and however well this 
component is encased, it is 
unlikely that it can always be 
kept in a spotlessly clean con- 
dition. It is improbable that 
this feature will remain 
popular for long. 

The hard-top form of canopy is 
much in demand. In future, more 
attention will probably be concentrated 
on providing better all-round visibility. 
This will involve appreciably reducing 
the cross sectional dimensions of all 
the pillars above the waist. To do 
this, it will be necessary to concentrate 
the main structure of the vehicle in the 
base instead of making use of the 
pillars and roof panels. This will 
simplify the design of an alternative 


S: far as styling is concerned, there 


drop-head version of a saloon type 
body. The problem of providing suf- 
ficient strength to protect the occupants 
in the event of the vehicle turning over 
may also have to be studied. 


Nash Rambler Sedan 

The latest addition to the Nash 
range of models is the Rambler four- 
door sedan. This vehicle is designed 
to seat five or six people and is powered 
by the 90 b.h.p. Super Flying Scot 
engine. According to the brochure 
issued by the Nash-Kelvinator Cor- 
poration, the car “is available with 
optional Airliner Reclining Seats, twin 
beds and a choice of three transmis- 
sions.” The squabs of these reclining 
seats are adjustable and can be set in 
any position from the horizontal to the 
vertical. 

An outstanding feature of the Nash 
bodies is the way in which they are 
designed for ease of production. From 
the illustrations, it can be seen that 
there are no soldered joints nor are 
there any deep draws in the body 
panels. At the rear, there is a vertical 
joint underneath each rear lamp and a 
horizontal one extending to the lower 
edge of the boot opening. On each 
side of the boot there is a longitudinal 
joint between the rear quarters and the 
centre decking panel, which is a 


There are no deep draws in the panel pressings of the Nash 
Rambler four-door Sedan styled by Pinin Farina 


separate component. The rear skirt 
and apron panels are also separate. A 
number of longitudinal swages, or 
flutes, are pressed in the rear apron to 
give it rigidity and to prevent drum- 
ming. At the front of the vehicle, there 
is a vertical joint line beneath each head 
lamp and a horizontal one on each side, 
extending to the front of the bonnet 
opening. The panel on which the grille 
is mounted is a separate component and 
is turned forward into the bumper sec- 


Models 


tion so that a front apron is not necessary. 

Glass fibre mat, } in thick, is secured 
to the under-surface of the bonnet lid 
It is stuck on and retained by two very 
heavy gauge cross wires. The ends of 
these wires are attached to the longi- 
tudinal stiffening members at the sides 
of the bonnet lid, and at their centres, 
they are secured to brackets on two 
cross members, one at the front and 
another at the rear. The longitudinal 
stiffening members are of 16 S.W.G. 
channel section and are spot welded to 
the sides of the lid. Between the hinges 
at the rear is a top hat section boxed 
in by a closing plate. The two com- 
ponents of this section appear to be of 
about 20S.W.G. and its ends are 
welded to two 16 S.W.G. pressings 
attached to the longitudinal members. 
These pressings carry the hinge links. 

A forward-facing air-intake scoop 
is fitted at the front of the bonnet lid. 
It is a steel pressing, with its rear edge 
turned through 180deg and _ then 
flanged downwards and spot welded to 
an inwardly turned flange at the rear 
edge of the hole in the bonnet, over 
which it is fitted. The front edge of 
the pressing has a number of tongued 
extensions; it is turned downwards and 
to the rear, and the tongues are turned 
downwards again. The end of each 
tongue is spot welded to the inwardly 
turned flange at the front edge 
of the hole in the lid. Also 
spot welded to this edge, but 
carried under the lid, is a 
pressing that stiffens the front 
end of the bonnet lid and 
carries the catch. This catch 
is released from inside the 
radiator grille. The front 
edge of this stiffener is spot 
welded to the turned-in lead- 
ing edge of the lid. Along 
each side, the wing panel is 
bolted to a longitudinal mem- 
ber, of box section, extending 
along the top of the wheel 
arch. The lower wall of this 
box section is formed by the 
wheel arch panel which, like 
many other panels in_ this 
vehicle, is well swaged to 
prevent drumming. 

Baffle plates are fitted on 
each side of the radiator, for 
which they form the only 
support. A closing plate is welded 
between the top edge of these baffles 
and the front skirt panel. The battery 
is carried in an extremely accessible 
position immediately behind one of 
these radiator baffles. It is mounted 
on a tray, the rear edge of which is 
carried on a simple bracket, of strip 
steel, spot welded to the wheel arch. 
The front edge is supported on a 
channel section cross member, which, 
at its ends, is welded to the tops of the 





wheel arches. At the centre, this cross 
member is supported by gusset struts, 
which have their lower ends welded to 
the side members of the frame. 
Undoubtedly these struts are necessary 
to prevent resonance of the horizontal 
channel section at certain engine 
speeds. 

A gauze-covered air intake extends 
the full width of the scuttle top. It 
serves the heater and fresh air system. 
For two reasons, many manufacturers 
favour this position for the air intake, 
in preference to positioning it in the 
radiator grille. One is that this arrange- 
ment obviates the need for long ducts; 
these take up an appreciable amount 
of space under the bonnet and are 
expensive. The second reason, which 
is the one that receives more publicity, 
is that in traffic jams, exhaust fumes 
will not be drawn into the system 
directly from the exhaust pipe of the 
car in front. In the Nash Rambler the 
heater is installed on the centre of the 
dash, immediately below the scuttle 
air intake. 

Door handles of unusual design have 
been adopted. They are streamlined 
in shape and incorporate centre sections 
which are hinged horizontally adjacent 
to their upper edges, and which are 
pulled outwards to unlatch the doors 
The windows on the doors are sur- 
rounded by chromium plated strips, the 
outer faces of which are grooved orna- 
mentally in a manner commonly seen 
on picture frames. The 90 deg corners 


of these strips, adjacent to the top of 


the centre pillar, are mitred. Glass 
ventilating panels are fitted on the front 
and rear doors. That at the front is 
of conventional triangular shape, but 
the trailing edge of the rear one is 
curved to follow the lines of the cant 
rail and rear pillar. This gives an 
unusual door opening line at the rear 
pillar but it gives additional clearance 
at shoulder level and is a good feature 
from the »oint of view of ease of entry 
to the vehicle 

The doors are hung on simple } in 
thick, pressed steel hinges. Large arm- 
rests are mounted on the inner panels. 
Recesses are cut adjacent to the leading 
edges of these arm-rests so that they 
may be gripped and used as pull-to 
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The spare wheel on the Nash Rambler 
hinges backwards when the lever between 
it and the body panelling is lifted 


handles. There are no pockets on any 
of the doors, but pull-out type ashtrays 
are fitted to the rear ones. 

On the dash, a binnacle type instru- 
ment is mounted on the facia immedi- 
ately abx the steering column. Below 
this instrument is a hole through which 
the steering column is passed, and the 
hub of the wheel is so close to the 
facia that it gives the appearance of 
being mounted directly on it. In the 
instrument panel are a speedometer 
dial, oil pressure and dynamo charge 
warning lamps, and the water tem- 
perature and fuel contents gauge dials. 
The ignition switch, choke and other 
control knobs are mounted in a row on 
a small panel under the facia to the 
right of the steering column. Above 
it is the radio and its controls, and 
further to the right is a clock. An 
unusual feature of the dash arrange- 
ment is an exceptionally deep drawer 
on the passenger’s side. This drawer 
is carried immediately under the facia, 
and its base slopes up towards the front 
to clear the knees of the passenger. It 
is locked by a simple press button 
catch 

The covered with 


front floor is 


of the 
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rubber sheeting only. On the toe- 
board, under-felt is used beneath the 
rubber covering. Rubber and felt are 
also fitted over the gearbox panel. 
Rubber sheeting is employed on the 
rear floor, but felt is laid in the foot 
wells. 


Buick models 

This year, Buick have introduced a 
four-door sedan and two-door con- 
vertible and hard top models. One of 
the most interesting features common 
to all these new vehicles is the wrap 
round windscreen. This new wind- 
screen arrangement does not appear to 
have been introduced purely on its own 
merits, but rather because it was the 
best for the particular vehicle layout 
adopted. 

To obtain a low bonnet line, and 
therefore good forward visibility, as 
well as to give good weight distribution, 
the V8 engine has been installed 
behind the cross member supporting 
the front suspension. This has involved 
positioning the toeboard and conse- 
quently the front seats a relatively long 
way back. To have brought the 
windscreen back a corresponding dis- 
tance would have inordinately 
lengthened the bonnet. On the other 
hand, a forward positioned screen with 
conventional side pillars would be 
impracticable since, if the pillars were 
so far ahead they would cause consider- 
able obstruction in the forward range 
of vision. 

The solution adopted has been to 
wrap the ends of the screen round the 
sides and to put the pillars in approxi- 
mately the same position relative to the 
driver as those in vehicles of more 
conventional layout. In designs of 
this type it is of prime importance that 
the curvature of the glass shall be such 
that there is no distortion over the 
driver’s whole field of vision. Inspec- 
tion of two models showed that there 
is no detectable distortion on the 
Buick vehicles. 

From the structural point of view, 
this wrap-round arrangement intro- 
duces a potential weakness, since it 
places the door and windscreen pillars 
out of alignment. However, from this 
it should not be inferred that the Buick 





Because the engine is positioned well back in the Buick Super, the 

space between the dash and the facia is restricted. Therefore, to 

accommodate the instruments and controls, holes are cut in the 
dash and dished pressings are bolted over them 


In che Nash Rambler, the heater is mounted on the centre 

dash, and the battery is in an accessible position immediately 

behind the radiator, where it is carried on a tray supported by a 
light cross member and a bracket on the whee! arc! 
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models are structurally unsound. 
Undoubtedly the strength of the 
vehicle is built into the structure below 
the waist line. This has the advantage 
that there need be no major structural 
differences between the saloon and 
convertible models. 

Because the engine is positioned so 
far back, a special dash facia arrange- 
ment has also been necessary to 
provide room for the wiring and 
contro!s between it and the dash. The 
lower half of the facia is of semi- 
cylindrical form with its axis horizontal 
and its convex face towards the interior 
of the vehicle. With this arrangement 
it has been possible to dispense with 
a separate quadrant for the three 
heater-control levers. Instead, slots 
are cut vertically in the semi-cylindrical 
portion of the facia. These slots are 
reinforced with quadrant plates, and 
the levers project through them. As 
can be seen from the accompanying 
illustration, the whole assembly is 
immediately to the right of the steering 
column. The centre lever controls the 
demisters, the left-hand one is for the 
main heater unit mounted under the 
driver’s seat, and the right-hand control 
is for an auxiliary heater mounted on 
the dash on the passenger’s side of the 
vehicle. Tumbler switches serving the 
electric fans are fitted at the top ends 
of the quadrant plates of the levers on 
each side. 

When the left-hand lever is in the 
“up” position, the air temperature in 
the car is thermostatically controlled 
and warm air is supplied from the main 
heater under the seat. In the “down” 
position, fresh air only is fed into the 
car, and when in the centre the lever 
is in the “off” position. The switch 
above this lever controls the two-speed 
fan of the main system. When the 
centre lever is in the “up” position, the 
demister ducts, which are supplied 
with warm air from the auxiliary 
heater, are open; they are closed when 
it is moved down. The right-hand 
lever ‘s pulled up to direct warm air 
from the auxiliary heater into the car. 
In the “down” position, only unheated 
air is supplied. To obtain the maxi- 
mum output from the demister system, 
the right-hand lever must be in the 
“off” position, which is in the centre 


Three controls, one for each of the two heaters and the other 
for the demister ducts, are mounted on the dash facia to the 
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A wrap_round windscreen is employed on the Buick Super 


of the quadrant. However, under 
normal conditions, both the demiste1 
and heater services are more than 
adequate. The switch above the right- 
hand lever controls the single-speed 
blower that serves the auxiliary heater. 
This blower is mounted on the dash 
under the bonnet. 

Above the semi-cylindrical portion 
of the facia is a chromium plated 


The arm-rest on the back seat of the 
Studebaker Starliner is removable 


horizontal panel, on which are mounted 
the radio and all the instruments except 
the speedometer. On the facia immedi- 
ately below the _ horizontal-reading 
speedometer, and symmetrically dis- 
posed about the axis of the steering 
column, are four large diameter instru- 
ment dials mounted on the horizontal 
chromium plated panel. One indicates 


right of the steering column in the Buick Super 


the radiator temperature and the others 
are the oil pressure and petrol contents 
gauges, and ammeter. The radio and 
its controls are in the centre of this 
panel and on each side of it are pull 
out ashtrays. Immediately to the right 
is a clock, and a glove box is provided 
on the extreme right-hand side. 

An unusual feature of the controls 
is that the parking brake is pedal 
operated, and the ratchet is released by 
a control knob under the facia. A red 
lamp wired through the ignition switch 
is on the extreme left of the facia and 
gives warning when the parking brake 
is on. Foot operation of the parking 
brake is easier than hand actuation and 
is a good feature, but is only practicable 
when a two-pedal control system is 
adopted. The control can be placed 
in such a position that it does not 
obstruct the floor space round the front 
seals. 

Electrically operated window lifts 
are fitted in both doors. That on the 
passenger’s side is controlled by a 
single switch on the waist rail of the 
door, while two switches are provided 
on the driver’s side so that he can 
control both windows. Small rec- 
tangular glass paneis are pivoted on the 
windscreen pillars in such a manner 
that they can be made either to act as 
deflectors to direct air into the vehicle 
or as extractors. The hood on the 
convertible body is actuated by an 
electro-hydraulic mechanism 


Other models 
Among the new models introduced 


by Studebaker is the Starliner. This 
is a two-door, hard-top saloon designed 


A simple facia layout is employed on the Ford Crestline, and a 
green glass panel is fitted in the front portion of the speedometer 


housing 





An uncommon type of exterior door handle is employed on the 
Nash Rambler; the centre portion, which is hinged along 
edge, is pulled outwards to open the door 


to accommodate five people. The new 
vehicle is based on the same chassis as 
last year’s model but the body incor- 
porates a number of new features. 
There is no framing round the drop 
window on the door, and the glass is 
guided by a vertical channel at its front 
edge. The rear quarter light pivots 
down into the panel below it. Thus, 
visibility on each side is unobstructed 
over the length between the rear pillar 
of the hard-top roof panel and the 
glass ventilating panel on the front of 
the door. 

All the side lights are sealed along 
their top edges by an inverted channel 
section mounted under each cant rail. 
The front arm of that portion of the 
channel section which is over the door 
is hinged and spring-loaded so that, as 
the door is opened, it springs outwards 
to clear the top edge of the glass. When 
the door is closed again, the upper end 
of the vertical frame immediately behind 
the ventilating panel strikes one arm 
of a bell-crank lever that returns the 
channel to the closed position, thus 
providing an effective seal. 
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inusual feature of this car is 
ment of the centre arm- 

ick seat. This is mounted 

made of chromium plated 
The lower ends of the legs 
ockets on the seat pan and 
the whole unit can be lifted out to 
provide more room. 

On the dash, all the switches except 
that for the ignition circuit are of the 
tumbler type, and each has an excep- 
tionally long operating lever so that it 
can be easily flicked over. To protect 
the levers from damage, they are 
housed deep hemispherical cups 
countersunk in the horizontal 
chromium plated strip on the facia. 
This strip extends the full width of 
the facia. Below it the instruments are 
carried immediately above the steering 
column in a housing on the facia. 

The Studebaker Commander, V8 
Regal xemplifies the modern 
American practice of making extensive 
use of chromium plated strip round the 
window nd on other parts of the 
body The concealment of joints in 
such strips is a problem that always has 


Another 
the arrans 
rest on the f 
on three 
steel tube 
registe! 





DIESEL EXHAUST VALVE 


unsatisfactory cooling or inferior valve 


N article entitled “ Factors Affect- 

ing Diesel Exhaust Valve Life,” by 
J. A. Newton, J, L. Palmer and V. C. 
Reddy, was published in an S.A.E. 
Preprint, November 3-4, 1953. It is 
stated that breakage is the outstanding 
exhaust valve problem in diesel engines, 
and is usually caused by thermal 
fatigue, but sometimes from impact 
fatigue. Therefore, an exhaust valve 
material should have good resistance to 
both. Resistance to burning at high 
temperatures is also necessary. A 
laboratory test rig, in which the valve 
is alternately heated by an induction 
coil and cooled by the use of a water 
cooled seat, has shown encouraging 
results in the rapid evaluation of the 
thermal fatigue properties of various 
valve materials. Knowledge has been 
gained of the influence of facing 
materials on thermal fatigue. 

Valve guttering, when not caused by 


variably arises from condi- 

prevent proper valve 

seating. These are:- 

1. Cracks or flaws in the valve face or 
seat 
Warping or distortion of the valve 
head, seat and/or cylinder head 
Peening or Brinelling of face or seat 
by metal chips or hard particles of 
combustion chamber deposit. 

4. Insufficient valve lash. 
5. Sticking of the valve 
guide 
6. Brittle 
which 

a chant 

The type 
to correct 
Nead dist 
formation 
be preferabk 


face dep y 


material 
tions which 


stem in its 


deposit on the face or seat 
ibsequently chips off, leaving 
| for escape of the hot gases. 

of guttering most difficult 

that arising from cylinder 
rtion. To combat deposit 
seat angle of 45 deg may 
to one of 30 deg. Where 
ire a serious problem, the 
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On the Studebaker Commander, the methods of joining the 
chromium plated strips, and the arrangements to provide for 
their continuity are of interest 


to be faced and, as can be seen from 
the illustration, more than one method 
is used even on adjacent parts of this 
car. On each side of the rear light a 
small capping piece is fitted over the 
joint. Nearby, on the strip round the 
window on the rear door, a simple butt 
joint is used despite the fact that the 
strip is discontinuous over the centre 
pillar. Another butt joint is incor- 
porated on the horizontal rubbing strip 
across the centre of the door. This 
joint marks a discontinuity in the panel 
profile. 

An unusual instrument has_ been 
adopted on the Ford Crestline. The 
speedometer is behind a semi-circular 
clear glass on top of the facia above 
the steering column. The front wall 
of its casing is of green glass. At night 
time, when the instrument is illumi- 
nated, this glass diffuses a green light 
behind the scale and needle of the 
instrument so that it can be read easily. 
Warning lamps for the oil pressure and 
dynamo are carried at each end of the 
horizontal frame at the base of the 
instrument. 


ae ml 
LIFE 
4 4 


incorporation of an interference angle 
between the face and the seat is good 
practice but is inadvisable with rotated 
valves. 

Accelerated testing indicated the 
superiority of 30deg seats on valves 
made of faced or unfaced GM N81940 
over 45 deg seats on valves of the same 
material. A jet turbine blade material, 
N-155, proved to have exceptional 
resistance to cracking and was adopted 
for production. Valves of this material 
operated satisfactorily for over 2,000 
hours, compared with 600-800 hours 
obtained with faced GM N81940 and 
less than 200 hours for the unfaced 
alloy. However, it is not possible to 
prescribe a valve design or material for 
universal application. For any particular 
set of operating conditions, optimum 
design and material may be determined 
only through experience and testing. 
M.I.R.A. Abstract No. 6589. 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


N addition to the comprehensive 
A range of Edgwick machine tools 
designed and engineered by the 
Factored Division of Alfred Herbert 
Ltd., Coventry, is illustrated in Fig. 1. 
It is designated the Edgwick Junior 
threading machine, and is intended for 
threading small components, pipes up 
to {in diameter and bolts up to jin 
diameter. The maximum length that 
can be threaded is 3in. A particular 
feature of this machine is the lightness 
of touch required for carriage move- 
ment. This is an essential for cutting 
small-diameter, fine-pitch threads. 

The hollow spindle is flanged and is 
mounted on precision pre-loaded anti- 
friction bearings that are sealed against 
the possible entry of coolant and 
swarf. Suitable adaptors allow any 
of the following dieheads to be used:— 
(a)Coventry 4in CHS rotary type. 

Owing to the low cost of the dies 
this diehead is particularly suitable 
for small batch work involving a 
variety of pitches. 

(b) Tangar 3 in and Landis/Lanco 5 in 
rotary type. These are fitted with 
the tangential-type of chaser and 
are suitable for large production 
batches. The design is such as to 
give immediate support behind the 
chaser cutting edge, thereby ensur- 
ing rigidity and precision. 

(c) Landis/Lanco jin VV rotary type. 
This type will give long life and 
precision on heavy duty work. All 
the component parts are made from 
heat-treated alloy steel. Simplicity 
and quick positive action allows the 
most exacting production demands 
to be met. 

The adaptors are so arranged that 
any swarf which passes to the back of 
the diehead is flushed away to the 
removable swarf basket located in the 
sump. As a result the diehead always 
works under good conditions, and 


Fig. 2. 


coolant leakage through the spindle is 
avoided. 

Drive to the spindle is by a vee belt 
from a 4-speed rotor stator unit. The 
whole of the driving mechanism is fully 
protected by guards. There are four 
reversible speeds, 260, 420, 560 and 
840 r.p.m. Speed selection is by a star 
wheel on the front of the machine, and 
the reverse is obtained by moving a 
lever behind the speed-selector dial. If 
necessary, the speed range can be 
varied by fitting different pulleys. 

The carriage is mounted on two 
ground steel bars. Forward and reverse 
movements are obtained through a link 
motion that is controlled by an adjust- 
able hand lever. An adjustable work- 
stop is provided. A useful feature of 
the carriage design is that for handling 
awkward shaped components, the vice 
can be removed as a unit and special 
fixtures fitted in its place. Opening 
and closing of the diehead is controlled 
by the carriage movement, which 
actuates the yoke operating mechanism 
through an adjustable screwed rod. 

A fully adjustable vice, similar to 
the well-known Landis design, is 
operated by a hand-actuated adjustable 
lever. If required, a power-operated 
vice can be fitted. The hardened vice 
jaws are interchangeable and rever- 
sible. There is a depth stop for small 
diameter work. Coolant is supplied 
from an electric pump mounted in the 
main casing and controlled by a rotary 
selector switch. 


Tube bending machine 

A new high speed hydraulic produc- 
tion tube bender is illustrated in Fig. 2. 
It has been developed by Chamberlain 
Industries Limited, Staffa Works, 
Leyton, <ondon, E.10, in conjunction 
with Walter P. Hill Inc. of the United 
States of America. The machine is 
designed to handle both tubes and 


Staffa hydraulic tube bender 


Chamberlain Industries Led 


Edgwick Junior threading machine 
Alfred Herbert Ltd 


Fig. 1 


sections, and will be available in four 
capacities. The smallest is shown in 
the illustration. It is suitable for 
bending 1 in diameter 16 gauge copper 
tubing, and is also capable of occasional 
bends on work of double the section 
modulus. The work is bent cold and 
unloaded over a conventional former, 
and the bending operation is automatic 
with each loading 

To minimize vibration and_ to 
simplify maintenance, the unit for 
supplying the hydraulic power is set 
apart from the machine. The power 
unit consists of a welded steel plate 
assembly that houses an oil reservoir 
of 18 gallons capacity. A 4 h.p. motor 
is mounted on the top plate of the 
assembly. It is coupled to a vane pump 
that is designed to deliver five gallons 
of oil per minute at a working pressure 
of 500 lb/in*. Normally, the machine 
uses a much smaller volume of oil 
than is supplied by the pump and in 
order to maintain a constant oil supply, 
surplus oil passes through a relief 
valve back into the tank. 

The machine itself has a rigid main 
frame of welded steel plate with all the 
electrical equipment and the hydraulic 
valve for controlling the operation and 
automatic sequence arranged along one 
side in a readily accessible position. A 
hydraulic actuator assembly at the 
front end of the main frame has a 
vertical shaft on the top of which is 
mounted the swinging head carrying 
the former round which the tubes are 
bent. The main driving shaft of the 
actuator is carried in long phosphor- 
bronze bushes fitted with sealing rings 
A single vane is fitted into a deep key- 
way in the shaft, and a _ bulkhead 





Fig. 3. 
Gaston E. Marbaix Led 


divides the actuator chamber into two 
compartments. A sleeve mounted over 
the main shaft and the inner part of the 
vane reduces the swept volume of the 
cylinder and increases the speed of 
operation by increasing the mean 
effective radius. Separate fluid inlets 
and outlets are provided in the body 
adjacent to the bulkhead. 

The body of the actuator is supported 
on a heavy bracket bolted on the end 
of the machine. A roller bearing on 
an extension at the top end of the 
actuator shaft and a ball bearing on the 
extended lower end provide the mount- 
ings for the swinging head frame. The 
length of arc through which the head 
swings in the bending operation can be 
set to the angle to which the tube is to 
be bent. To facilitate setting, an index 
plate with tapped holes at 15 deg 
intervals round its circumference is 
attached to the lower end of the 
swinging head frame. A stop, quickly 
inserted in the required hole, by contact 
with a switch serves to arrest auto- 
matically the bending movement by 
cutting-off the supply of fluid to the 
actuator chamber. For fine setting and 
to obtain angles between the 15 deg 
setting the contact pad of the switch 
can be adjusted over a short length. 

A hydraulic ram mounted on the 
rear vertical member of the swinging 
frame has a wedge on its piston. This 
wedge operates a clamp that serves to 
hold the tube against the centre former 
during the bending operation. Another 
hydraulic ram fitted to the side of the 
machine operates the thrust block of a 
moving guide that engages the trailing 
part of the tube to keep it straight 
during the operation. The guide is 
supported through rollers on the thrust 
block so that it can move freely along 
its axis and at the same time provide 


BarnesdriL electronic honing machine 
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for the 
the work 
advances over the 
mandrel. A_ wire 
rope attached to the 
rear end of the 
guide passes over a 
pulley and has a 
weight attached to 
its free end. When, 
at the end of a 
bending operation, 
the pressure of the 
thrust block is re- 
moved from the 
moving guide, the 
weight on the rope 
comes into effect to 
retract the guide 
ready for the next 
cycle. 

If short lengths 
of tube are to be 
bent, the machine 
can be arranged for 
fully automatic 
operation. The 
tubes are loaded 
into a hopper above 
the machine and the 
feed mandrel is 
mounted on the rod 
of a long. stroke 
hydraulic ram At the start of the 
working yvcle the mandrel moves 
forward to pick up the lowermost tube 
in the hopper chute and then carries it 
normal bending sequence. 
ejector ram is fitted to 
bend tube from the swing- 
When this ram retracts 

tion stroke, the mandrel 
illy retracted and the pick- 
tarted. 


support 
tube as 


on for the 
A separat 
remove th 
ing head 

after th 

is automat 
up cycle ré 


Electronic honing machine 

type of BarnesdriL electronic 
hine is shown in Fig. 3. 
installed at the works of 
the Burge Norton Manufacturing 
Company for honing gudgeon pins. 
The machine is fully automatic with 
automatic hone feed and an individual 
feed for each spindle. Some pins are 
honed both before and after hardening, 
others only after hardening. 

Phe yutstanding feature of this 
machine is the high rate of output that 
can be obtained while at the same time 
the work produced to close dimen- 
sional tolerances with a high degree of 


A new 
honing ma 
It has been 





Fig. 4. 
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surface finish. For example, in a 
green honing operation on a pin with 
a bore 0-9679/0-9688 in diameter x 43 in 
long, 0-003/0-004 in of stock is removed 
and with “plugmatic” automatic sizing 
the variation in diameter from bore to 
bore is within 0-0005 in. The output at 
80 per cent efficiency is 192 pins per 
hour. 

After hardening this pin is again 
honed. At the finish honing approxi- 
mately 0-001/0-002in of stock is 
removed. The surface finish obtaired 
is in the order of 10-15 microinches 
R.M.S. Once again “ plugmatic” 
automatic sizing is employed and the 
variation in diameter from one bore to 
another is within 0-0005 in. Taper from 
end to end and ovality are maintained 
within 0-0002in. At 80 per cent 
efficiency the output is 208 pins per 
hour. Gaston E. Marbaix, Ltd., Devon- 
shire House, Vicarage Crescent, 
London, S.W.11, are the British agents 
for these machines. 


Lunzer rotating centres 


A. A. Jones and Shipmen Ltd., 
Narborough Road South, Leicester, 
have extended the range of J. ard S. 
Lunzer rotating centres to cover Morse 
taper sizes Nos. 1 to 6 and with 
parallel shanks from ?in to 2}in. A 
parallel shank centre is shown in Fig. 4. 
Each size is mode in the full series of 
spindle points, including female, tube 
models, and “reduced point” models 
for copy turning and similar work. 

The tools are designed for exacting 
work on lathes and grinding machines, 
and several new features are incor- 
porated. Heavy radial and thrust loads 
are carried in three bearings, carefully 
selected to give maximum support to 
the long but substantial spindle. The 
main bearings are pre-loaded, with a 
taper roller bearing carrying the thrust 
and sharing radial loads with an 
angular contact bearing. At the tail- 
end of the spindle there is a_ third 
bearing, which, dependent upon the 
size of the shank, is either a precision 
replaceable steel-backed thin-wall lead 
bronze bearing, or a needle roller 
bearing, and for the two largest models, 
two angular-contact ball bearings pre- 
loaded back to back. 

Particular attention has been paid to 
the seal, which is made in a patented 
four-stage design. It positively throws 
out any coolant and grit that may 


Lunzer rotating centre 


A. A. Jones and Shipman Ltd 
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penetrate the close running clearances 
of the spindle. This is effected by 
means of an internal thrower-lip and 
a gutter formed in the cap in conjunc- 
tion with four draining holes. A 
special two-lip neoprene seal fitted in 
the cap prevents entry of foreign matter 
from the gutter and !oss of oil. 

An interesting new development, 
originated in Switzerland, has also 
been incorporated. Its purpose is to 
prevent chatter and deflection at the 
neck of the taper shank when heavy 
loads or interrupted cuts are being 
dealt with. A steel ring is mounted 
to fit between the shoulder of the 
rotating centre housing and the face of 
the tailstock ram to prevent deflection 
of the housing under heavy loads. 
These steady-rings are supplied over- 
size on thickness, so that the user may 
face the ring down to suit the exact 
gap between the housing and the ram. 
For use, the machined ring is placed 
over the taper shank, and the rotating 
centre is then rammed home in its 
seating. 


Co-ordinate boring and 
milling machine 

A completely new conception urder- 
lies the design of the Bemag KBF-2 
co-ordinate boring machine illustrated 
in Fig. 5. This machine, which has an 
accuracy approaching that of a jig 
borer, is designed and built by Berliner 
Maschinenbau-Actien-Ges., formerly 
known as L. Schwartzkopff. Drilling, 
boring, and milling operations can be 
carried out with great accuracy without 
needing any form of jig and using a 
minimum of operating elements. 

The construction is somewhat 
unusual and is such as to give maximum 
rigidity, with easy access to. the 
working grea so that lerge workpieces 
can be readily handled. The spindle 
head is arranged to move transversely 
on a seddle, which in turn can be 
traversed longitudinally on a_sub- 
stantial bridge casting. Provision is 
made for 471 in transverse and 314 in 
longitudinal movement. The spindle 
onill has a vertical movement of 134 in. 
Furthermore, the “T” slotted table 
can be power ad‘usted vertically to a 
distance of 16in. At the end of the 
power adiustment the table is auto- 
matically clamped. 

When the spindle is in the boring 
position, all the slides, including the 
table slide. are automatically locked 
hvdraulically. The hvdreulic svstem 
also provides steplesslv variable feeds 
from 0 to 4in per minute for milling 
and rapid treverse at a rate of 157in 
per minute. It is possible to operate 
the machine on an automatic cycle of 
quick approach, feed and rapid return. 

The most interesting and important 
feature of the design is the arrange- 
ment by which accurate co-ordinate 
settings are rapidly obtained. These 
settings are effected by moving two 
groups of counter wheels on the spindle 
head, which controls two groups of 
end measuring rods. One group is for 
transverse and the other for longi- 
tudinal movement. The digits of the 
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Fig. 5. 


Bemag KBF-2 co-ordinate boring and milling machine 


Rockwell Machine Tool Co. Ltd 


measurements are set up on dials 
similar to those of a calculating 
machine. On the machines made for 
the English market there are six digits 
in each group arranged to give 
increments of 0-0002in. Provision is 
made for pre-selection; in other words, 
while one bore is being machined the 
settings can be made for the next 
spindle speed and spindle feed. When 
the spindle has been removed under 
power from the bore, merely pressing 
a button causes the next required 
combination of built-in end measures 
to be set up. Guaranteed accuracy is 
plus or minus 0-0008 in, although much 
closer measurements can be obtained. 
The precision measuring rods are 
grouped in six magazines, are totally 
enclosed and are never touched by 
hand. 

An extremely simple machine control 
is employed and the push buttons are 
interlocked in such a manner that it is 
impossible to select a wrong move- 
ment, thus eliminating the possibility 
of damage to the machine or the work. 
For example, it is impossible to operate 
either the lorgitudinal or transverse 
movement while the spindle is ascend- 
ing or descending. Retraction of the 
spindle from a finished hole takes place 
under power and at increased speed. 
The boring tools can be changed only 
when the spindle is in the correct 
position. Not onlv can the co-ordinate 
settings be pre-selected; pre-selection 
is also possible for milling feed, boring 
feed and spindle speed. The depth of 
bore can be automatically limited. 

This machine can be fitted with 
additional equipment that allows auto- 
matic co-ordinate setting to be 
obtained from a punch car. This is 
intended for repetition work. When 
this equipment is fitted, the machine 


is equally suitable for single piece, 
batch or mass production for a wide 
variety of components. Because of the 
many outstanding features of this 
machine, the sole British agents, Rock- 
well Machine Tool Co., Ltd., Welsh 
Harp, Edgware Road, London, N.W.2, 
have arranged to import one; it is 
expected about the middle of May, so 
that all interested persons can inspect 
it. 


A NEW TRACTOR 


150 H.P. four - wheel tractor has 

been anncunced by the Caterpillar 
Tractor Co., Peoria, Illinois, U.S.A. 
It is called the DW15 and is powered 
by a Cat six-cylinder diesel engine 
that produces 150h.p. at 1,800 r.p.m. 
The engine has aluminium alloy pistons 
with cast-in iron band backing for the 
compression ring. Chrome-nickel steel 
heat plugs are incorporated in the 
pistons to give increased service life. A 
triple duty oil pump is fitted to provide 
positive lubrication on the steepest 
grades. 

The standard transmission 
double speed ranges, with 10 forward 
speeds up to 24 miles per hour and two 
reverse speeds up to 3-3 miles per hour, 
Optional final drive gears make speeds 
up to 31-3 miles per hour possible 
The large capacity wheel brakes are 
pedal operated and have compressed 
air boosters. When the brakes are 
applied, those on the pulled unit are 
automatically actuated just before the 
prime mover brakes take hold. ‘The 
fiywheel has an air booster that reduces 
clutch pedal pressure during engage- 
ment and disengagement 


gives 
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REAR SUSPENSION 


An Experimental Independent Rear Suspension System 


pendent rear suspension has a 

number of advantages as compared 
with orthodox, through axle types. 
Among these advantages are: reduced 
upsprung weight, which tends to give 
better ride and road holding charac- 
teristics; the rear brakes can be placed 
where they will be cooled by the air 
flow under the vehicle, instead of being 
shrouded by the wheels and wheel 
arches; and propeller shaft torque 
effect, tramp, brake hop and power hop 
are eliminated. The main disadvantage 
is that independent rear suspension is 
almost invariably more expensive than 
conventional layouts. 

However, with the advent of auto- 
matic gear shift controls, it is possible 
that more attention will be devoted to 
the problem of rear suspension. This 
is because there are advantages to be 
gained, notably so far as economy of 
body space is concerned, from mount- 
ing the gear box and final drive in a 
common casing at the rear. With such 
an arrangement, independent rear sus- 
pension would be attractive. 

The Société des Fonderies de Pont- 
a-Mousson, 91, Avenue de la Libera- 
tion, Nancy, have endeavoured to 
overcome the disadvantage of high cost 
associated with independent rear sus- 
pension arrangements by designing a 
system in which the number of extra 
components, such as universal joints, 
links and pivots has been reduced to a 
minimum, ‘The layout is not unlike 
the Lagonda rear suspension, except 
that a coil spring is employed instead 
of a torsion bar. In addition to having 
inboard mounted brakes, the system 
has two noteworthy features, namely, a 
single radius arm is employed to 
control the wheel movement, and only 
one universal joint jis employed on each 
side. In other words, the layout is 
virtually of the swing-axle type. From 
the illustration, it can be seen that the 
axis of the radius arm pivot intersects 
that of the final drive shaft at the centre 
of the universal joint. This centre is 
positioned about 18 in, measured hori- 
zontally, from the centre of contact of 
the tyre with the ground and about 6 in 
from the longitudinal axis of the 
chassis. 

A fairly conventional differential-gear 
unit is carried in two taper-roller bear- 
ings in a casing that is divided longi- 
tudinally in a plane offset to one side 
of the nosepiece. Spigoted into each 
side of the casing is a housing for an 
oil seal and a ball bearing supporting 
the final drive shaft. This housing is 
secured, together with the brake back 
plate, by a number of 8mm diameter 
set-bolts. The cup component of a 
Detroit-type universal joint is formed 
on the end of the short final drive shaft, 
and round this cup is a flange to which 


| is generally recognized that inde- 


are secured the brake drum and outer 
component of the spherical joint. The 
inner component of the spherical joint 
is welded to a sleeve round the swing- 
axle. This sleeve is pulled against a 
collar on the axle by a ring nut locked 
by a tab washer. 

The outer end of the swing-axle is 
carried in two ball bearings spaced with 
their centres approximately 2 in apart 
in a housing rigidly attached to the 
radius arm. Oil seals are carried in each 
end of the housing: the inner one bears 
on the shaft and the outer one on the 
wheel hub, which is tapered and keyed 
on the end of the shaft. The radius 
arm is spigoted into a socket formed in 
the bearing housing. It is a tube about 


14in outside diameter by 3% in thick, 
and is drilled to carry the welded-in 
trunnion mounting for the telescopic 
shock absorber. Spigoted and welded 
into the other end of the tube is the 
pivot forging. 

Two different types of spring mount- 
ing are shown. With one, the lower 
spring pan has a hemispherical indent- 
ation pressed in its centre and is rubber 
mounted on a ball-fitting screwed into 
the bearing housing. This arrangement 
allows a certain amount of flexibility 
and helps to relieve the spring of extra 
strain imposed on it as a result of mis- 
alignment of its upper and lower ends 
when rigidly mounted spring seatings 
are employed. 

















The experimental rear suspension system and an alternative spring mounting 
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AKULON 


A Nylon-Type Material that may have Many Applications 


material of the nylon type. It is 

manufactured by Algemene 
Kunstzijde Unie N.V., of Arnhem, 
Holland, and distributed in the United 
Kingdom by The Hercules Powder 
Co., of 140, Park Lane, London, W.1. 
Four grades are currently available, 
Akulon M2 and K2, which are the 
more rigid types, and M10 and K10, 
the more flexible forms. The M grades 
are especially suitable for extrusion and 
are superior so far as wear resistance 
and toughness are concerned. Although 
the K grades are slightly less hard 
wearing and tough than the M 
materials, they are nevertheless suitable 
for many applications, particularly 
when the injection moulding process 
is used in manufacture. Some of the 
properties of these materials are given 
in the accompanying table. 

This material is not suitable for in- 
discriminate use in engineering but it 
has certain properties that make it 
particularly attractive for 
some applications. These 
include light weight, corro- 
sion resistance, homogeneity, 


\ KULON is the trade name for a 


in Engineering 


which it is too soft for normal applic- 
ations. It becomes soft at 210 degC 
and the melting point is 220 deg C. 


Production methods 

Components of Akulon can be made 
in a number of different ways. They 
can be extruded, and the material is 
supplied in granules for this purpose. 
These granules are relatively hard in 
the cold state so, if continuous high- 
speed production is to be maintained, 
slight modifications have to be made to 
the ordinary type of extruder screw, 
such as is used in machines for pro- 
cessing P.V.C. and other thermo- 
plastics. The basic principle of the 
extruder machine is as follows. The 
granules are hopper-fed into a tube in 
which is operating a screw that pushes 
them through the heated portion of the 
tube, where they are melted, and 
thence to the extrusion die. Rapid 
cooling of the extrusion is desirable if 
discoloration and oxidation are to be 


PROPERTIES OF AKULON 


M2 


M 10 


Sa 


Fig. 2—A universal joint spider fitted with 
Akulon bushes 


usually relatively expensive, their cost 
can be economically amortized if pro- 
duction is on a large scale. This method 
is generally suitable for the 
manufacture of small com- 
ponents When larger parts 
have to be made, centrifugal 
casting is often employed. 





resilience, fatigue resistance, 
low coefficient of friction and 
good wearing properties. Fur- 


Specific gravity 
Yield strength, Ib/in* 


1°13 
+9,250 


1-13 
— also be 


+31,400 


Machining operations can 
performed on the 


thermore, it is easily adapted 
to mass production methods. 

When comparing the cost 
per pound of this material 
with that of steel, it is neces- 
sary to take into consideration 
the fact that Akulon has a 
specific gravity of approxi- 


Ultimate tensile strength, lb/in? 
Izod impact strength 
Modulus of elasticity, Ib/in* 
Dielectric strength, V/mm 
Coefficient of thermal expansion 
100 deg C. 

Rockwell hardness, R-scale 
Melting temperature : 

deg C 

deg F 


+ 37,000 
+2:3 
462,000 
18,000 


10x 10° 


115 


220 
428 


+47 
214,000 
5,200 


10x 10-° 


112 


220 
a) 


meterial. Bar stock is available 
for the manufacture of mach- 
ined components, which are 
sometimes used for experi- 
mental and prototype work. 
Because of the limited thermal 
conductivity and low modulus 
of elasticity of Akulon as 
metals, 


with care 


mately one-seventh of that of 
steel. An important feature of 
Akulon is that by comparison 
with other plastics materials, it has a 
relatively high melting point and only 
a small range of temperature imme- 
diately below the melting point in 


Fig. 1—The Akulon bush and its pin, on the left, and the phosphor 
bronze bush and pin, on the right, were both used for the same 
period of time in spring eyes on the same commercial vehicle the 


avoided. This is best done by extruding 
directly into a bath of cooling water 
at room temperature. 

The injection moulding process is 
similar except that 
instead of the 
screw, a plunger is 
used to force the 
granules through 
the heater tube 
and into the 
mould. Each shot, 
as it is called, of 
the plunger takes 
from 3-1 minute. 
However, the 
moulds can be so 
constructed that a 
number of com- 
ponents, possibly 
as many as twenty, 
can be made 
simultaneously from 
one shot. Although 
moulds are 


compared 
must be taken to maintain the 
tools in good condition and it 
is recommended that a cooling medium 
be applied. For turning tools, the 
following angles are specified: end- 
relief angle 15-20 deg, back-rake angle 
5 deg, side-rake angle 4 deg, side-relief 
angle Sdeg. A smooth surface is 
obtained even when a large depth of 
cut is taken, so rough pre-turning is 
unnecessary. Carbon steel tools are 
satisfactory, provided the working sur- 
faces are polished. However, high- 
speed steel is preferable for quantity 
production on automatic lathes. In 
general, a turning speed of about 
1000 ft/min and a feed of about 
1-1 ft/min are suitable when the depth 
of cut is slightly less than 0-2 in. 
Milling should present no difficulties 
provided the clearance and rake angles 
are similar to those given for turning, 
and high speeds and light feeds are 
applied. It is preferable to use a cooling 
medium. Akulon can best be sawn 
with a band-saw which, because of its 
great length, readily dissipates the heat 





generated. Saws with 4-6 teeth per inch 
are recommended. The set of the teeth 
should be fairly large, otherwise high 
temperatures might be developed and 
cause a gummy surface on the Akulon. 

For drilling small holes, it is recom- 
mended that a twist drill with the point 
ground eccentrically should be used. In 
this way, the hole diameter, of course, 
is made slightly larger than that of the 
drill so that less heat is generated. It 
is advisable to lift the drill out of the 
hole from time to time to ensure satis- 
factory removal of the swarf. When 
holes have to be drilled close to one 
another and cannot be drilled simul- 
taneously, it may be necessary tem- 
porarily to plug the holes, one by one 
as they are drilled, to avoid distortion 
during subsequent drilling. The feed 
shouid be reduced as the depth of the 
hole increases. With a 3 mm drill, satis- 
factory results are obtained at speeds 
of 2,000-3,000 r.p.m. 

Straight reamers give an uneven sur- 
face, but helical reamers are satisfactory. 
With these tools, as with the drills, the 
cutting and clearance angles should be 
the same as those quoted for lathe tools. 
Threading and tapping present no 
difficulties. 


Applications 

Because of the resistance to wear, 
low coefficient of friction and the 
resilience of this material, it has given 
good service when used for bearing 
bushes. Fig. 1 shows two shackle pins 
and bushes. One of the bushes is of 
phosphor bronze and both the bush 
and pin are badly worn. On the other 
hand, neither the other bush, which is 
made of Akulon, nor its pin have been 
worn sufficiently to justify replacement. 
Both pins and bushes were fitted to the 
same vehicle, one on each side, and 
were run simultaneously for the same 
period. Bushes of this material have 
also been used as replacement parts for 
the needle roller bearings of the 
universal joints in the transmission 
system of the front-wheel-drive Citroen 


Fig. 4—Silent running is an advantageous 
feature of sliding door rollers made of 
nylon-type material 
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cars. A universal joint spider with nylon 
bushes is shown in Fig. 2. 

The d wearing properties of 
Akulon probably accounted for by 
the fact that it has a low melting point 
and do easily oxidize or combine 
chemically with other substances. It is 
well known that when two surfaces rub 
together, only the peaks of the asperities 
contact, and extremely high tempera- 
tures are developed and they melt. 
Because of the low melting point of 
the Akulon, it is probable that the 
asperities rapidly wear down and con- 
tact place over a larger area 
so that the true bearing pressures 
become lower and so do the tempera- 
tures developed. Moreover, there is no 
tendency for the nylon to weld to the 
metal of the pin nor does it corrode and 
form abrasive particles between the 
rubbing surfaces. The combination of 
these features is undoubtedly the reason 
for the low coefficient of friction 
between nylon-type materials and steel. 

Under conditions of light load and 
low rubbing velocity, there is no need 
for any lubrication. Should the lubri- 
cant dry out, the Akulon, even when 
more heavily loaded, will operate satis- 
factorily for fairly long periods. In fact, 
the main function of tne lubricant is to 
in the transfer of heat from the 

of the Akulon to the surface 
whence it can be con- 
ducted away. Heat dissipation is the 
main problem with Akulon bearings 
because the thermal conductivity of the 
material is low 

Apart from wear resistance and low 
coefficient friction of the material, 
it has other properties that make it suit- 
able for u ipplications. One of these 
is its ability to absorb vibration and 
shock, and another is that it does not 
suffer from fatigue as do metals. It can 
be assembled with extremely small 
running clearances but in these circum- 
stances, usual to incorporate a 
groove in the bearing surface as in Fig. 
3, to allow for any expansion or spread- 
ing that might occur. Another advan- 
tage of this material is that it tends to 
reduce the amount of noise transmitted 
to the structure. For this reason, it is 
also used for rollers on sliding doors, 
Fig. 4. Because of the resilience of the 
material, rollers can be assembled 
so that they bear fairly tightly on the 
runner to eliminate rattle. Possibly the 
use of rollers of this type would 
prevent rattles developing in sliding 
doors fitted to commercial vehicles. 

Akulon is also used for gears. If the 
gear diameter is large, it is usual to 
make the disc and boss of steel and to 
fit a ring gear of the nylon-type 
material, ince this is the most 
economical arrangement. However, 
small gears are frequently made entirely 
of Akulon, particularly when they rotate 
on a shaft, because this arrangement 
obviates the need for bush-type bear- 
ings. It claimed that in many 
applications, the best wear resistance is 
obtained when both gears of meshing 
pairs are of Akulon. 

However, under heavy loading and 
rubbing c such as occurs with 


then take: 
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Fig. 5—These eight components for elec- 
trical equipment were made with one shot 
of the injection moulding machine 


worm drives, it is desirable to have one 
gear of Akulon and the other of steel 
to carry away the heat generated. 
Obviously, it is the worm that should 
be of steel. Under lightly laden condi- 
tions, lubrication is not necessary. 
For this reason, gears of nylon type 
material are particularly suitable for 
instruments. When Akulon gears mesh 
with steel ones, the tooth loads are more 
evenly distributed because of the 
resilience of the softer material. There- 
fore, methods of stress calculation 
employed for metal gears will give high 
factors of safety when nylon gears are 
employed. 

It has been found that cables coated 
with Akulon have a useful life of 
approximately double that of uncoated 
ones. Coated cables are particularly 
suitable for Bowden-type controls 
because of their low friction charac- 
teristics. Akulon can be sprayed on to 
metal components to protect them from 
corrosion. The material is also suitable 
for application to electrical components 
because of its good insulating properties 
and resistance to corresive influences. 
Fig. 5 shows a group of eight terminal 
block casings made by one shot of the 
injection moulding process. 


Fig. 3—A groove has been cut in this Akulon 
bearing to allow for dimensional changes 
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GOODS VEHICLE 


CABS 


Higher Standards of Comfort, Appearance and Efficiency 


ARKED changes have taken 
M nes in the design of drivers’ 

cabs for goods vehicles in recent 
years, as is Obvious from an examina- 
tion of the exhibits at any truly inter- 
national motor show. The greater 
power-to-weight ratio of the average 
goods vehicle of to-day, compared with 
those of 15-20 years ago, together with 
the improvement in suspension, steer- 
ing, and braking which have 
been achieved, have increased 
the speed potential of the 
goods vehicle to the point at 
which the designer must 
appreciate the importance of 
providing the driver with 
first class visibility, a com- 
fortable seating position, and 
some degree of protection 
from engine noise and heat. 
Accessible controls are of 
equal importance, so_ that 
long hours in the cab do not 
provoke undue fatigue. Also 
vital, especially from _ the 
operator’s point of view, is 
the question of the appear- 
ance of the cab, which must 
be modern, since so many 
goods vehicles are intended 
as much as mobile publicity 
vehicles, as carriers of goods, 
while the panelling must be 
devised so as to make repair 
of damaged areas cheap and 
simple, in view of _ the 
frequency and likelihood of 
damage in congested streets 
loading bays. 

The recent Geneva Show contained 
several goods vehicle cabs which could 
be considered as excellent examples of 
current trends in cab design and in 
production engineering. While many 
of the goods vehicles displayed were 
equipped with coach-built, or small 


and 


Except for the mudguards and bonnet top, all the pressings in the 


series production cabs, these, too, 
revealed numerous detail refinements 
in structure and equipment which 
were worthy of note, especially as the 
specialist cab builder has to turn out 
his product at a competitive price. 
The Citroén normal control 2- and 
5-ton goods vehicles have both recently 
been equipped with a new cab of 
markedly more modern appearance 


A comparatively small number of large and complex pressings 


make up the International cab 


than the one which has been used on 
these chassis since the 30’s. Neverthe- 
less, this pressed steel design must be 
one of the simplest modern cabs 
produced to-day, because so few deep 
drawings are employed in its structure. 
The mudguards and the bonnet are, in 
fact, the only components’ which 
require deep dies, the rest of the 


Citroén normal control cab are simple 


bonnet and cab being built up of a 
comparatively large number of single 
curvature panels. Even the front 
panelling comprises three main press- 
ings, the outer ones containing the 
headlamps, and the broad central one 
the decorative radiator grille. This is 
bolted to the two side sections, so that 
it can be removed for attention to the 
radiator or for removing the engine. 
The scuttle is a large flat 
pressing to which are spot 
welded the side walls of the 
engine bay, on top of which 
two small, almost flat “ cat- 
walks” are similarly attached. 
The mudguards have deep 
up - standing flanges, the 
reverse of the normal prac- 
tice, and these are spot- 
welded to the cat-walks, thus 
making a notably simple, if 
not particularly attractive, 
method of attachment. The 
windscreen framing, consist- 
ing of simple pans for the 
two windscreen panels, is 
welded to the scuttle, and 
incorporates the fore-peak of 
the roof. The back of the cab 
is another single pressing, 
dished for rigidity, and the 
roof structure is completed 
by a single curvature-section 
which unites the front and 
rear of the roof. The flanges 
of the centre section add 
rigidity to the cab, as do the 
diagonal lining panels which are 
welded vertically between the back and 
sides of the cab. The doors are built 
up on a framing that consists of two 
rolled channel sections, back to back; 
above the waist line, a single channel 
section is employed for the window 
framing, a practice seen in some of the 
more expensive private cars. ‘The cab 





Elements of stressed skin construction are found in the 


chassisless Citroén H 1200 model 





and bonnet are bolted directly to the 
chassis in the smaller model. 
Monocogue construction is ex- 
tremely rare in the goods vehicle field, 
but is employed for the smaller Citroén 
truck, the H 1200, which, for an un- 
laden weight of 1,500 kg, carries a pay- 
load of 1,200kg. The light weight and 
capacious body of this vehicle are 
obtained as a result of its unusual 
design, which combines semi-forward 
control, front wheel drive, and stressed 
skin bodywork. The cab is built 
around a large U-shaped girder posi- 
tioned immediately behind the front 
wheels, and which has the stressed 
wheel boxes and the floor welded to it. 
Two flat pressings form the back 
of the cab. They are formed at the 
outer edges into a channel section, and 
joined just below the waist line. The 
unusual appearance of this vehicle, 
with its angular engine cover, derives 
mainly from the corrugated panels 
which are employed in the doors, 
bonnet, and body sides. The advan- 
tages of this type of panelling are seen 
best in the doors. These comprise 
simply a plain, skeleton inside framing, 
and the corrugated outer panelling. 
The inner pressings are of channel 
section, so that the welded doors have 
a strong box-section framing. A light 
gauge of steel is used, but the doors 
have ample rigidity. The only deep 
drawn panel in the H 1200 is the roof. 
In complete contrast, is the type of 
cab found on the International range 
of vehicles. Large complicated press- 
ings are employed, the total making up 
the complete cab probably being half 
the number used in the Citroén. The 
cab and bonnet structure is mounted 
on the chassis on four rubber bushes. 
The deep mudguards bolt on to the 
side walls of the engine bay which are 
welded to the scuttle. A feature of the 
cab is the extremely wide, double- 
curved single-piece windscreen, which 
brings the side pillars back out of the 
driver’s field of visibility. Underneath 
the windscreen, the back of the scuttle 
is curved over to form a curved dash 
panel, lipped at its upper edge. The 


A single piece, curved windscreen is a feature of the cab on the 
F.B.W. underfloor-engined, 7-8 tonner 
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Outstanding visibility and complete equip- 
ment are found in the American Ford cab 


instrument panel set in the dash is thus 
cowled by the upper projection, so that 
the instrument lighting causes no 
reflection in the windscreen at night. 
A similar cab, with an even greater 
radius of curvature on the windscreen 
is seen on the larger American Ford 
models. The frontal styling of the Ford 
range commands interest, because the 
deep bonnet is brought sufficiently far 
down, and the forward ends of the 
mudguards are turned sufficiently far 
around the front, to obviate the need 
for a complicated grille pressing. 
Instead, there is a wide, but shallow, 
ornamental pressing, consisting of two 
U-shaped bars, joined in the centre by 
a narrow vertical brace, and rounded 
off at the outer edges to form housings 
for the head and side lamps. Although 
this feature demands the use of costly 
tools, its design is such that minor 
damage does not disfigure the whole 
vehicle. The instrument panel in this 


APRIL 1954 


design is enclosed in a housing forming 
part of the dash pressing, and a full 
range of instruments, an ash tray and 
a large dash locker are provided. 

Many of the Continental cabs are 
equipped with comprehensive heating 
and ventilating systems. The forward 
control Henschel, for example, is 
equipped, as standard, with a Perspex 
louvre above each of the side windows, 
which is devised to withdraw air from 
the cab even when the windows are 
closed. In this case, the engine is in 
the cab. The two seats alongside the 
driver’s are adjustable for rake, and a 
net rack is slung under the forepeak 
of the roof above the windscreen to 
contain driver’s and crew’s baggage. 
Undoubtedly, the long distances 
covered by some Continental operators’ 
vehicles account for the profusion of 
equipment of this type often seen. 

For example, a new Mercedes Benz 
forward control six-tonner with the 
engine in the cab was provided with 
a large capacity heater and screen de- 
mister. The cab, built by Fliickiger, 
had very low screens, providing 
excellent visibility to the front, and the 
swivelling quarter panels in the door 
windows were hinged at their rear 
edges, so as to draw air into the cab. 
To obviate draughts, a second pane of 
glass is hinged to the top and bottom 
framing of the side windows at the 
rear, and may be turned to deflect in- 
coming air out again. A similar arrange- 
ment is found in _ the _ standard 
Mercedes cab. The Fliickiger cab had 
a timber framing, panelled in steel, the 
interior being finished entirely in black 
crackle enamel. At the bottom of each 
of the doors, at the rear, a conical 
housing contained a large  spring- 
loaded ball bearing, which bore on a 
cup in the bottom framing of the door, 
thus ensuring that the door would fit, 
even if the cab framing should twist. 

A single-piece curved windscreen, of 
unusual width, was found on the cab 
of the new underfloor-engined F.B.W. 
In this case the cab was built up of 
square section steel tube framing 
panelled in steel. 


Luxury fittings, including extractor louvres, are found in the 
Henschel forward-engined chassis 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Door check 


LTHOUGH primarily intended for 

vehicle doors, this check strap device 
is applicable also to bonnets or trunk lids 
On a bracket secured to door post A is 
pivotally mounted a check arm B. The 
opposite end is pivoted to one arm of a 
triangular plate C, itself pivoted at the 
apex D to the door E. A coiled spring F 
connects the other arm of plate C to the 
door post bracket. 

In the closed position the axis of the 
spring lies to one side of the pivot at D 
and tends to hold the door shut. In 
opening the door some effort is required 
to overcome this force and extend the 
spring until it can swing to the other side 
of the pivot at D, the plate C rotating 
through almost 180 deg. The door is then 
held resiliently in the open position. To 


No. 702781 


prevent arm B and the connected arm of 
plate C passing over dead cenire, and 
thereby virtually locking the coor in the 
open position, an adjustable stop may be 
provided within the door. Patent No 
702781. Pressed Steel Co., Lid. 


Reinforced exhaust valves 


HILE the reinforcement of the work 

ing face of a valve by Stellite or 
similar material serves a useful purpose, 
both upper and lower surfaces of the head 
and also the neck remain unprotected. A 
method of manufacture is described by 
which the reinforcing material is extended 
over those surfaces. 

The initial cylindrical steel blank has 
at one end a portion A of reduced 
diameter over which is applied, by auto 
genous welding, the reinforcing material 
B. This blank is subjected to a first 
forging operation to form the spindle and 
roughly preform the head, as at C. After 
reheating it is forged in a die to final 
shape and closely approximate dimen 
sions, as at D. 

By suitably proportioning the reduced 
diameter of the initial blank and the 
amount of reinforcing material it may be 
arranged to extend the reinforcement over 


No. 701753 


the neck of the valve. It is claimed that 
the forging operations ensure freedom 
from porosity in the reinforcing materia! 
Patent No. 701753. A. Teves, H. Teves 
and E. A. Teves (Germany) 


Metering liquid fuel 


ARTICULARLY, but not exclusively, 

intended for the low-pressure injection 
of petrol, this invention provides a simple, 
compact and easily regulated arrangement 
ensuring consistently accurate measuring 
of the quantity of tuel to be injected at 
each stroke. Due to the low mass of the 
moving parts, Operation at very high rates 
of reciprocation is satisfactory and a 
single unit may serve one, a pair or even 
several pairs of injectors 

A cylindrical slide valve A is recipro 
cated in a stationary bore by an engine 
driven eccentric In an adjacent small 
diameter bore 1s a needle-like piston B 
having rounded ends and freedom to 
move between the end of the bore and the 
end of an axially displaceable regulating 
rod C. ‘Transverse drillings D and E in 
the valve control ports F and G com 
municating with opposite sides of piston 
B. A conventional supply pump delivers 
tuel to recess H whence it flows, at the 
top of the valve stroke, through drilling 
EK and port G to the lower side of piston 
B. Simultaneously, as the piston is moved 
upwards, fuel is displaced from the space 
above the piston through port F and 
drilling D to discharge passage J. When 
the valve is at the bottom of its stroke, 
fuel is transferred from the space below 
the piston to discharge passage K, a: 
shown at the right of the diagram 

The quantity of fuel displac ed is dete 
mined by the stroke of piston B which is 
regulated by adjustment, either manually 
or automatically, of the axial position of 
rod C. Since a supply pressure of about 
0-3 atm (4-41lb/in*) above injection back 
pressure will usually be sufficient, only a 


No. 702778 


low-pressure pump will be necessary fot 
systems in which fuel is injected into the 
inlet passage or into uncompressed air 
in the working cylinder. If necessary, 
however, fuel at pressures up to 100 atm 
1,470 Ib/in*) can be handled. Patent No 
702778. Daimler-Benz A.G. (Germany 


Flashing direction indicators 


YINCE flashing lamps are frequently 
Jpositioned closely adjacent to stop 
lamps, it is suggested that simultaneous 
operation is likely to impair the efficiency 
of the direction signal. This disadvantage 
may be obviated by using the same lamps 
for both signals, and incidentally saving 
lamps and wiring 


TAA AAA DD AADAA AAAI 
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Referring to the circuit diagram, current 
is fed from a bimetallic flashing device A 
t¢ the three-way direction switch B. The 
flasher is provided with a resistor C so 
that the current passed when open is in 
adequate to light the lamps but sufficient 
to maintain a relay in its operated posi 
tion. Each selector contact of the switch 
B is connected to the winding of a relay 
coil D and thence to one pole of an 
earthed front lamp E. Relay armature F 
is normally constrained by a spring to 
bring its change-over contact into engage 
ment with a back contact connected to 
the stop switch G actuated by the brake 
pedal. Armature F is connected to an 
earthed rear lamp H. When the relay is 
energized the armature F moves to break 
the back contact and engage the front 
contact 

It will be seen that by 
switch GG only, both rear 
switched on continuously 
direction indication is required, the 
selected relay will bring in both lamps 
on one side of the vehicle for flashing 
signals In the case of simultaneous 
direction and stop signals, a continuous 
stop signal is given only on the side 
opposite to the flashing direction signal 
side. Patent No. 701956. Scintex (France) 
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Coated bearings 


T has long been known that the 

application of a very thin layer of a 
soft, ductile metal to the surface of a 
bearing will materially reduce the time 
required for running-in. Electrolytic and 
vaporizing processes have been developed 
but various difficulties or disadvantages 
are encountered. It is cited in this connec- 
tion that dimensions may be altered to 
an extent demanding either special or 
additional machining, that the deposited 
layer is not sufficiently adherent, that 
sharp edges are likely to be loosely or in- 
adequately coated, and that vaporization 
requires expensive plant in consequence 
of the high evaporation temperature and 
the necessary vacuum, or reducing or 
neutral atmosphere. 

According to this invention the depo- 
sition is made by dipping the component 
into a liquid salt melt containing a salt 
of a soft metal or salts of the constituents 
of a soft metal alloy. Both the co-oper- 
ating parts—for example a bearing and a 
shaft—may be treated. It is claimed that 
dimensions are substantially unaltered, 
that the deposited metal is intimately and 
firmly bonded to the surface, that the 
layer is of the same thickness and quality 
throughout, and that the method is simple 
and the dipping time only from 0-5 to 
10min according to requirements. 

Tests have shown, it is stated, that this 
process confers to bearings further advan- 
tages of improved load-bearing capacity 
and reduced heating during operation. 
Patent No. 702272. E. Gebhardt and G. 
Schrag (Germany). 


Shear rubber suspension 


A SOFT vertical ride at low frequency 
is given by rubber operating in shear 
in this suspension system. Important 
objects are to provide a simple construc- 
tion, low initial cost and upkeep, and 
elimination of lubrication. The illustra- 
tion shows a rear driving or tandem 
axle. In another specification by the 
same inventor, No. 702720, is described 
a front axle suspension of the parallel 
leading link type embodying similar 
rubber components. 

The axle housing at each end is pro- 
vided with a bracket carrying a pair of 
rubber-bushed bearings A in which is 
journalled the lower tube of a fabricated 
truss member B comprising upper and 
lower tubes joined by longitudinal and 
transverse webs and butt-welded to end 
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These plates are arranged at a 
slight angle to the vertical, converging 
upwardly, and frame brackets D are 
mounted in spaced parallel relationship. 

Bolted between the truss and the frame 
brackets are the rectangular spring units, 
each consisting of a large rubber body E 
and two smaller rubber bodies F bonded, 
with an intermediate plate, between two 
metal plate It will be seen that as the 
frame moves downwardly a wedging force 
is impressed on the _ rubber bodies. 
Between the rubber bodies F a pair of 
stops G is provided to limit relative move- 


plates ¢ 





No. 702797 


ment The engaging faces are V-shaped 
to ensure interaction and to maintain 
lateral alignment. 

With an empty or lightly-loaded vehicle, 
axle movement is constrained by rubber 
bodies F but when heavily loaded the stops 
G prevent overstressing of bodies F and 
movement resisted by main bodies E. 
Under heavily loaded conditions, a 
leverage action about the stops G may be 
exerted on the spring unit, tending to 
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stress the lower body F and relieve the 
lower end of body E. This is compen- 
sated by simultaneously engaging wedging 
stops H on end plate C and the spring 
unit intermediate plate. The maximum 
force that can be imposed on body E is 
limited by stop J engaged by the spring 
intermediate plate. Patent No. 701623. 
Hickman Industries, Inc. (U.S.A.). 


Auxiliary low and overspeed gear 


HIS epicyclic gear unit, designed 

specifically for attachment to an exist- 
ing gearbox, provides in addition to the 
normal direct top gear a low and an over- 
speed ratio. The driven shaft of the 
existing box forms the driving shaft A of 
the auxiliary unit and carries the sun 
wheel B driving main planet pinions C 
meshing with a fixed toothed annulus D. 
Rotatably mounted on sleeve E splined 
to shaft A is sun wheel F in constant 

mesh with secondary planet pinions G 
keyed to certain pinions C. Externally 
toothed clutch elements are formed on the 
rear extremities of wheel F and sleeve E 
and internal teeth on the sleeve H 
attached to the planet carrier. A clutch 
member J, slidably splined to driven shaft 
K is furnished with internal and external 
teeth to engage selectively the clutch 
elements to give (in the order of reference) 
overspeed, direct and low speed drives. 
Patent No. 702503. Fodens Ltd., and E. 
Twemlow. 


Auto-rotation of fuel 
injector needle 


N fuel injectors in which the needle 

valve has two annular fuel chambers— 
the one adjacent the seat constituting a 
whirl chamber—connection between the 
chambers is commonly effected by grooves 
in the surface of the needle. These grooves 
are inimical to the production of the 
essential very fine fit of the needle in the 
guide between the two chambers. As an 
improvement, therefore, it is arranged 
that fuel can pass from supply chamber 
A to whirl chamber B only by way of 
two drillings C in the needle which are 
longitudinally inclined to, but do not pass 
through, the axis. 

By transmitting the foice of the closing 
spring to the needle with the minimum 
friction—-for example by reducing the area 
of contact between the needle and the 
spring collar, as shown at D—the reaction 
force exerted by the expulsion of fuel 
from drillings C suffices to rotate the 
needle when it is lifted from its seat. The 
effective working life of needle and seat, 
it is claimed, is thereby extended. Patent 
No. 702797. R. ’Orange (Germany). 
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HALIFAX ENGLAND 
ROTARY 
MILLING 
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EXTRA - PRECISION 
BALL AND ROLLER 


BEARINGS 
































Drawing shows bearing arrangement on one of the milling 


spindles — there are six spindles on each machine. a I 


5 of these machines are used in the production of 
cylinder blocks at Morris Motors Ltd., Cowley, Oxford. 
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THE HOFFMANN MANUFACTURING COMPANY LTD CHELMSFORD, ESSEX 
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DOVERITE 


Cellulose Acetate 
PLASTIC 
MOULDINGS 
IN BLACK AND COLOURS 


Super‘or to the usual synthetic 
resin productt—DOVERITE 
is very hard and practically 
indestructible. It has a per- 
manently polished surface, im- 


pervious to oil and water, and H A N D L E S & K N O B S 
oct anne salle, Sorenarsegetadinag FOR BRAKE AND STARTING LEVERS 


ditions. The colour is solid 


throughout and will not wear AND OTHER PURPOSES 


off in use. 


q Polished Black mouldings are 
predominantly in demand— 
Red and Green for Naval and 
Aircraft purposes—but they 
can also be supplied in 
special colours for orders 
of 500 and upwards. 

DOVER LIMITED, NORTHAMPTON 











5-14 May 


CASTLE BROMWICH 
BIRMINGHAM 


| SEE OUR EXHIBIT | 
STAND No. 
D 134 


In 6 grades from soft to rock hard, and 4 qualities from 
medium grey to superfine, high-quality white, our range of 
polishing bobs includes the ideal wheel for every class of 
work. Send today for our free illustrated brochure. 


COOPERS 
| FELT 


Please send all enquiries to— 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 
Registered Office & Works: Little King Street, Birmingham, 19. 
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* Replaces salt bath cyaniding. 


* Cuts operating costs by 50°, or more. 








Model Jj furnace: out put approximately 
200 ib per hour for 0.010" case and 
500 Ib per hour for 0.00!" case. Heat 
capacity, 500 ib per hour to 850°C 


pe ee 
= BIRLEC DOW FURNACES 


The Birlec Dow furnace is a semi-mechanised batch unit designed primarily for carbo-nitriding 
light case work, but is also suitable for other protective atmosphere applications such as gas 
carburising, bright hardening and scale free re-heating. Special features are... 


Built-in quench tank... 

Powerful high speed fan for atmosphere circulation. . . 
Gas fired radiant tube heating... 

Atmosphere generators integral with the heating tubes .. . 
High thermal efficiency and good heat distribution... 
Semi-mechanised handling, cutting labour requirements .. . 
Simple operation. 


A production model is available in the Birlec Research Department for test purposes. Trial runs of 
work can be easily arranged, without obligation. A pamphlet is also available; may we send a copy? 


“4m BIRLEC LIMITED 
aBPREEC ERDINGTON+- BIRMINGHAM ~ 2 4 


“Ss Sales and service offices in LONDON, SHEFFIELD, NEWCASTLE-ON-TYNE and GLASGOW 
sm/B.2036. S3a 
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The simplest and most economical system of pre- 

treatment against rust is the jenolizing process, in which 

only three operations are necessary—(1) degreasing 

2) water rinse and (3) combined rust and scale removal 

rust prevention and phosphate coating. The treated surfac: 

provides an excellent key for final painting and finishing 

no neutralising being necessary. 
Where vehicles are to be dispatched overseas in com- 

plete knock-down form, jenolizing gives full protection 

against rust. \ 
Jenolite Ltd. supply and install complete treatment 

plants of any capacity. Their technicians will gladly advise \ cal 

| 


on any problem relating to rust removal and prevention. 


LONDON: 43, Piazza Chambers, Covent Garden, W.C.2. Tel: TEM. 1745, 3058, 5059 
GLASGOW: Jenolite House, 304, High Street, Glasgow, C.4. Tel: Bell 2438/9 


MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for practical tests 
on components produced in the company’s own 
factories, ranging from large forgings to small 
pinions, this Metrovick equipment is very simple in 
operation. Use is made of a special magnetic fluid 
which, after passage of the magnetising current, 
enables all cracks to be seen with the naked eye 
Most requirements in industry can be met from the 
standard range of Metrovick crack detectors. 
Special equipment can, however, be made to order. 


The Metroflux Type “S" universal magnetic crack detector is : - . 
an extremely flexible unit. It is of great value for testing Please write for full technical details. 


components of large size or awkward shape, and for routine 
testing of mass-produced components. 








METROPOLITAN -VICKERS 


ELECTRICAL €O LTO - TRAFFORD PARK MANCHESTER 


Member of the A.E.I. group of companies 
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Partnership is the keystone of the Ward Organisation—the partnership of men 
and materials and a multiplicity of widely diverse interests united in the 


common task of giving service to industry the world over. Today, 75 years after 


Thos. W. Ward founded his business in Sheffield, p A r T N E R S$ ] NV 


the range of engineering and industrial 


services offered by the Ward Group of WO # L D YW J D E 


Companies is almost as wide as industry itself. 


As the Ward partnership has grown, so, progressively, p R N G a FE S$ S$ 


has its experience and its resources ; as the 


scope of its activities has extended, so has its capacity for serving its many customers 


throughout industry in every corner of the globe. 


The T.W.W. Service Includes :- 

IRON AND STEEL * NON FERROUS METALS « PLANT & MACHINERY « TRACTORS & EARTH MOVING PLANT « FOUNDRY PLANT & 

SUPPLIES - CONTRACTORS’ PLANT & EQUIPMENT + EXCAVATORS & CRANES « INDUSTRIAL PLANT » STRUCTURAL STEELWORK 

CEMENT «+ GRANITE & FREESTONE - ROADSTONE & ROADMAKING «+ INDUSTRIAL DISMANTLING ~- RAILS & SIDINGS 

SHIPBREAKING + WIRE & WIRE PRODUCTS + NUTS & BOLTS PACKINGS & JOINTINGS + INSULATING MATERIALS 
FOOD PREPARING MACHINERY 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


AND LONDON, GLASGOW, MANCHESTER, BIRMINGHAM, LIVERPOOL, BRISTOL, GRAYS, WISHAW, PRESTON, BARROW, BRITON FERRY 


MIDDLESBROUGH, MILFORD HAVEN, iNVERKEITHING ANTWERP, PARIS, BOMBAY, CALCUTTA, SYDNEY, AND STOCKHOLM GP/38 
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MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS 


For the precision handling of bulky, cumbersome 

dangerous loads (such as toxic chemicals or exp! 

sives), and for assembly operations where the crar 

hook may be out of sight, radio-controlled equipme 

is frequently used. Tris picture—from a recent issu 

of MECHANICAL HANDLING—-shows the system i 
operation, 


POST THIS FORM TODAY 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest ! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C77 7771) 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


HYDE CHESHIRE 


Twa 


REODFERN'S RUBBER WORKS LTO 


MECHANICAL AIDS TO PRODUCTIVITY 


OUTPUT UP 
with NO extra working costs 


The latest mechanical handling methods, properly applied, 
provide the kind of production flow which keeps machines 
working at top pressure, eliminates “bottlenecks” and 
reduces, to vanishing point, any decline in output due to 
human fatigue. 


For the finest information on the systems which can best be 
applied to your business read MECHANICAL HANDLING, the 
only British journal devoted entirely to the subject. Cater- 
ing for every type of industry, it describes the methods 
which will increase your output—without adding to your 
working costs. MECHANICAL HANDLING keeps you fully 
informed . . . read it every month. To make certain of 
the current issue, complete and post the coupon right away 


A.E.4 


TO: 


DORSET HOUSE STAMFORD STREET LONDON S.E.1 
Please enter my name as a subscriber for the next 12 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada 


Remittances from overseas should be made by money order or bank 
sterling on London out of a registered account 


issues 
$5.00) 
draft in 


Name 


Address 
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CEJ TAPS 


Spiral Flute Taps for 

blind hole tapping. Spiral 

Point taps for through hole 

tapping. In each case only one 
tap is needed. 


PLUG & RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 


ensure complete satisfaction. 


(L[EJ] DELTAMETER 


is an instrument of highest accuracy for dimensional measurement. It is sturdy, extremely 
easy to read and is actuated by means of ordinary compressed air which operates through 


a balanced system and which is an integral part of the instrument rhe measuring 


€ FJ CIRCULAR CHASERS tolerance is either in .00005” or .OOO! For use as a comparator, the instrument can be 
set by means of slip gauges. The Deltameter can also be adapted as a fitment to grinding 


for producing outside and inside threads | mac‘iines for automatic sizing control 


in all forms. 


CEJoua NSSON LTD. 


es ee i ee a ee ee 


A1.D. AND A.P.J. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. - TELEPHONE DUNSTABLE 422/3 


DHB/D 
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The problem of getting more passengers per >< ae | eee 
cubic inch of bus is made easier by using (ADU ATS, ) o cases For 
Intalok Spring Cases. With this remarkable ) TRANSPORT 
springing system the seats can be made <> se =i 

shallower than other sprung seats without — , propuct of THE SLUMBERLAND GROUP. TRADE ENQUIRIES TO 
any loss of comfort. INTALOK LTD., CALDWELL RD., NUNEATON. TEL: NUNEATON 2367/8 

















TILGHMANs 


DUAL SWING TABLE 
AIRLESS WHEELABRATOR 





Tne illustration shows a Tilghman Dua! Swing 
Table Plant, de-scaling part machined gears 
at Morris Motors, Ltd., Engines Branch. The 
gears on the right are emerging from the plant 
and the bright finish, completely free from 
scale, should be observed. 


- ON PRODUCTION work ar | AUBKIS 


TILGH MAN'S PATENT SAND BLAST BROADHEATH MANCHESTER. 
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However much you 


shake the Nyloc it still stays OH a h 


rigidly in place. That’s because of the special 


nylon insert, which moulds itself round the bolt thread and Mal Ny 
a 


keeps nut and bolt firmly locked together. Vibrating machinery is just one of 


the places for the versatile Nyloc. It behaves the same tenacious way when subjected to « e 
electrical impulses, constant tensioning, sudden temperature changes, or immersion in oily liquids. It 

stays put until you take a spanner to it—and then you can use it over and over again without loss of torque 

) with fibre 


Anywhere a nut works loose you need a Simmonds self-locking nut. It may be a Nyloc, or a Fibre Nut 


insert, or a Pinnacle Nut 


_. but nothing rattles the nvtoc 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN 


€ /, with metal diaphragm, We’ll be glad to tell you which is best for your particular job 





Branches: London, Birmingham, Stockhoim, Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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THE LEWIS SPRING CO. LTD. (sp:inc:, spring Clips, Presswork, Wire Forms), {TI kA 


RESILIENT WORKS, REDDITCH. Telephone: 720/1/2. OF REQO/TICH 


London Office : 321, High Holborn, W.C.1 Telephone: Holborn 7479 & 7470. 














Easier movements . . Longer nse ao 


thanks to OIL HYDRAULICS 


Hydraulically-operated machine tools fed WYWwtt 


with VETA oils are more efficient, thank 


to reduced friction and easier movement / 
rhis is made possible by their flow char 
acteristics at working temperatures and low — 
demulsification value. There are viscositic 
suited to operate all hydraulic system 
VETA oils are inhibitor treated to ensure 
retention of lubrication value under servic 
conditions of heat, high circulation rat 
and optimum pressures. Says one Plant 
Engineer, ‘*VETA oils are certainly reliable 

we never have any trouble with any of our 


hydraulics’’. 





A 
Write today for a copy of our 20 page : see 
booklet “Machine Too) Lubrication’”’. |} ie me 


FLETCHER MILLER LTD 
ALMA MILLS - HYDE - CHESHIRE 


Telephone: Hyde 781 (5 lines) Telegrams: Emulsion Hyde 
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a new 
thin wall bearing 


We are now free to announce the availability 
of Dualloys Thin Wal! Bearings. These will exhibit 
the same dependable quality and capacity for long service 

which characterise our thick wall bearings and will 
enjoy an equal reputation. Our Company and its personnel have had 

long and successful experience of bearing manufacture. 

Our new thin wal! bearings result from this specialist experience. 

If you would like to know more about Dualloys Thin Wall Bearings, 


we will send one of our technical men to see you. 


9 y 
The Plain Bearing Specialists 


Dualloys Ltd. (Established 1935) Boden Works, Chard, Somerset 


Improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Ltd. 
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A very large and well knowa Firm had a problem. They 
consulted us. We evolved a machine to deal with it 


The machine was put straight away on production its 
speed and quality of output was a revelation. 


Two more machines for further application were ordered 
then a fourth. And despite the reduction of working hours 
weekly production has been considerably increased 


Can we solve a problem for YOU in either of two ways 
(1) On a repetition basis in your own works 
or 


(2) By designing a special type of machine to deal 
with it efficiently on your premises. 


Consult us on all Resistance Welding problems. 


This 
was the 
problem: 


Te increase output on a 
particular operation and, 
if possible, reduce pro- 
duction costs with an 
improved product. 


and 
this is 


the machine 


which 
solved it 


























Standard Lbesistance Welders Ltd. 


MUCKLOW HILL - HALESOWEN - 


BIRMINGHAM °* Tel: HALESOWEN 1384, 


"Grams: “SPRINGACAR,” HALESOWEN 


Designers and Manufacturers of all types of Resistance Welding Plant, including 


Automatic Vertical Slide Head or Pivot type 


THE HOSS GEAR €O.. tTo 
Phone: ERDington 1661-6 


fir-operated Spot Welding Machines. 


MOSS GEARS 


TYBURN. BIRMINGHAM, 24 


Grams Mosegear Birminghar 


CROWN WORKS, 
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ECLIPSE 


HIGH SPEED STEEL 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from your usual supplier 


EG 132 
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anew and 


profitable service 
you cannot afford 


to miss 


Permanently ects the underbody of motor vehicles from damage by flying 
stones, grite 
Prevents rust and corrosion from setting in 
Deadens dr g and vibration 
Lengthens car life and increases re-sale value 
and for equipment to spray underbody protective compounds 
or early delivery items of our well tried range of spray 
equipment eminently suited co this particular process 


Vvrite today for leafiet CB. 105 
UNDERBODY SPRAYING EQUIPMENT 


B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 
HIGH WYCOMBE, BUCKS. Telephone: High Wycombe 1630 


! nh | 


By 2 


*snecialists in 
Rubber and 
Synthetic Rubber 
Mouldings 


for Industry... 





PRECISION RUBBERS LTD. 


/anufacturers of Rubber Parts for 


* Doioiypes fo Eilk Froduchton ROLLS-ROYCE tro. 


PRECISION RUBBERS LTD ° BAGWORTH ° LEICESTERSHIRE Phone BAGWORTH 241/2 
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What will a purchasing agent pay 
—for Tradition? 


If by Tradition you mean nothing but a and treatment and applied to the output of 


perpetual harking back to old-fashioned modern plant of high productivity. 
ways and the Chairman’s great-grandfather, Doncasters supply largely to buyers in the 
then the answer is—Nothing ! : 
” e transport and engineering trades who have 
But even the toughest buyer knows that 5 ‘ 
: Ee ; a need for drop forgings, valve stampings, 
there is value in dealing with a firm of é 
aig ; bars of tool or other tough hard steels, and 
individuality and character, despite the rae soldi , 
; : : : steel forgings both light and heavy. 
fact that it was founded in 1778. B1ng apeiie y 
The 1500 workers at Doncasters of Sheffield 
embody old skills informed and_trans- 
formed by scientific knowledge of materials 


(r- 


Such men buy keenly, but not so keenly 
that they do not value high quality, service 


5 


and integrity of craftsmanship 








DONCASTERS <> 
(L 1778 DPD | 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 




















FORGINGS + DROP FORGINGS + HARDENED STEEL ROLLS + HEAT TREATMENT 





© 


DD 
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+ CENTRE LATHE 


Designed and bunt 
for sustained production at high 
speeds, the new W & M 84” lathe has 
set a new high standard of performance 
and reliability. Specification includes: 


Rigid diagonal 
broced bed with additional stiffness pro- 
vided by one piece fabricated steel base 


a Rapid selection of 
spindle speed with clear indication of 
desired speed. 































e Totally enclosed 
auto lubricated quick change feed gear 
box with provision for metric module 
diametrical, and fractional pitch thread 
cutting without recourse to multiplicity of 
change wheels 









Totally enclosed 
auto lubricated apron with single lever 
selection of desired feed motion with 
choice of coarse or fine to each motion 






10 H.P. MOTOR 
SPEEDS 21-945 r.p.m. 






e Large direct 
reading dials to feed screws 





Nustrated booklet will e forwarded on request, 


WOODHOUSE € MITCHELL 


(PROPRUEPeeeees - THOS W. WARO LTD) 


PHONE BRIGHOUSE 627 Cline) WAKEFIELD RD. - BRIGHOUSE - GRAMS WooDHOUSE, BRIGHOUSE 


wmn/ii 





IVRULVEAYINIY is) <@) WA R@ON HDD) 
Wallows Lane -Walamll- Staffs. Tete: Muss woe. 


AUTOMOBILE ENGINEER, April 1954 


RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115/07/34A 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. - ALLARD «: ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN AUSTIN 
AUSTIN-HEALEY « BRISTOI 
CITROEN » DAIMLER 
FORD +» FRAZER-NASH 
HILLMAN » HUMBER 
JAGUAR ~- JENSEN 
JOWETT » LAGONDA 
LANCHESTER 
LEA-FRANCIS - M.G., 
MORGAN + MORRIS 
RILEY - ROVER -« SINGER 
STANDARD 
SUNBEAM-TALBOT 
FRIUMPH « VAUXHALI 


WOLSELEY 


Recc G THE RENOLD & COVENTRY CHAIN CO. LTD - MANCHESTER 
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NON-FERROUS METALS 
Cold Rolled Sheet & Strip, Rods 
& Bars, Wire & Drawn Strip, 
Tubes, Chill Cast Bars, 

Phosphor Bronze, Gun Metal, 
Brass & Copper, Gilding 

Metal etc 





Specialists in the production of Wrought High Tensile Alloys 


A vital part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 
consideration will not result in a fall in 
output. The answer is, of course, the 
*Fastrip’ Synchronised Guard for more 
production and greater safety. 


Send for full details today. 
5-14 May STAND No. 


CASTLE BROMWICH D 606. 


j- P. u D A L BIF INGHAM 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 PRESS CUARDS 
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Low cost and ease of installation 
are two important reasons why leading manufacturers 


use TORRINGTON NEEDLE BEARINGS 


Trouble-free performance in 
transmissions, universal joints, 
clutches, steering gears, governors, 
carburettors, generators, etc., has 
proved the Needle Bearing’s ability 

to handle heavy radial loads and has 
meant safer, more comfortable driving. 








The LAYCOCK-DE NORMANVILLE 
OVERDRIVE incorporating Torrington 
Needle Bearings is fitted-as standard 

to all AUSTIN-HEALEY cars. 


This photograph of the 
Austin-Healey record-breaking car 
is reproduced by kind permission of 
The Austin Motor Co. Ltd. 





TORRINGTON ///7// BEARINGS 


THE TORRINGTON COMPANY LIMITED Works: Torrington Avenue, Coventry LONDON OFFICE: 7-10 Eldon Street, EC2 
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FRYS SOLDER... - 


FRY’S Technical Advice Department is able 
to help to solve soldering problems. Please 
write or phone YOURS today. 


3-scale production 


Morris Motors cannot afford to 

employ raw materials which may prove to 

be weak links in the chain of mass production. 

That is why for all soft soldering processes 

they use FRY’S Solders exclusively. They know 

FRY’S Solders and rely on them for speedier soldering, 

lower material costs, consistent results. FRY’S Solders 

are an integral part of MORRIS large scale production, and the trust 
placed in FRY’S by this famous concern finds confirmation by 
manufacturing firms, large and small, throughout the industry of the world. 


Soldering penrny means FRY’S 


ep memes 


Radiator side members being sweated to bottom tank 


Export inquiries invited. 


FRY’ bal Metal Foundries Limited 


Tandem Works, Merton Abbey, S.W.19 . MiTcham 4023 @ 16 
And at Manchester . Glasgow . Bristol . Birmingham . Dublin 











MORRIS 


USE 


CLANCEY 


CAST-IRON 


VALVE GUIDES « ‘" TAPPETS , 


SUPPLIED AS CASTINGS on FULLY MACHINED 


6 


G:CLANCEY L™~- BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 6941I|-2-3 
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Users of the DeVilbiss * Aerograph Type JGA Spray 

Gun speak of:it in superlatives. It sets the highest 

standard yet achieved by any spray gun in speed and 

quality of finish and in ease of handling. It weighs only 

22 oz. and incorporates the exclusive DeVilbiss ball E ILB 9 $s 
and cone nozzle assembly, using the same range of 

caps and tips as the famous Type MBC (Detachable AEROGRAPH 
Spray Head) Gun. More and more users every day pay ; ? 
tribute of the JGA—but its outstanding efficiency can Sets the pace tn SPVAYing 
only be fully appreciated after a trial, which will be 

gladly arranged on request. Write for leaflet (6F). 


Ask also for details of the new KLN Pressure Feed Cup for trying 
our finishes under production conditions and for spraying heavy 


materials, hot or cold. 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Telephone : Sydenham 6060 (8 lines) 


Branches and Showrooms : London, Birmingham, Bristol, Glasgow, Manchester. 


PORTABLE 


SPRAY © 
OuTHTS \S J Y 


SPRAY BOOTHS 


TA.6205 
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Have YOU had a copy of— 


fROW &@ STEEL 
DIRECTORY 


“Altogether a very fine reference book for everything 


in iron and steel ”’ 


This is a book which no maker or user of iron and steel 
can afford to be without. The Directory sections give 
completely revised lists of British pig iron manufacturers 
and of 2,500 ironfounders, steel works, steel founders and 
makers, arranged geographically for the convenience of 
buyers. Contents also include: details of associations and 


OTHER BOOKS ON STEEL 


CONSTRUCTIONAL STEELWORK SHOP PRACTICE: 
by John Farrell. A text-book for apprentices and st 
covering every stage of operations in the industry 
working drawings. Over 200 illustrations. 

15s. net. (By post 15 


STEELS IN MODERN INDUSTRY: 

by W. E. Benbow (late Editor of “ Iron & Steel”). The 
comprehensive book on this important subject, for designers, 
draughtsmen, engineers and students. 260 illustration 


42s. net. (By post 43s. 2d.) 


dents 
Many 


6d.) 


most 


——The Journal of the Society of Engineers 


institutions; technical data for engineers, metallurgists and 
iron and steel makers and users; classified list of manufac- 
turers in the iron and steel and allied trades; list of nearly 
400 products. 386 pages. 


25s. net. (By post 25s. 9d.) 


Hand this to your bookseller or post direct to: 
Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 


copies of *Iron & Steel Directory, Construc- 
in Modern Industry. I 
d. 


Please send 
tional Steelwork Shop Practice, Steels 
enclose remittance value £ : s. 


Address 


* Delete where inapplicable. 





3 
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TY CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product. ... the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. C°I" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EOC baston.3607. 
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The new BRITISH technique of 


With modern high-tensile and heat-resisting 
alloys, as well as with more tractable metals, 
much higher cutting-speeds, longer tool life, 


improved surface finish and lower production 


costs are now possible through the use of 
liquid CO.,, applied by the ‘CeDeCut’ process. 
Liquid CO, is readily and cheaply available 
throughout Great Britain. The principles of 
the ‘CeDeCut’ process, from the pre-cooling 
of the liquid CO, to the production of a 
temperature of —109°F at the place where 
heat is generated, are described in the new 
illustrated *‘CeDeCut’ brochure. We will 
gladly send you a copy on request. 7] 


THE CARBON DIOXIDE COMPANY 


(A Division of The Distillers Company Limited) 
ABBEY HOUSE, BAKER STREET, LONDON, N.W.1 
Technical enquiries : Great Burgh, Epsom, Surrey 
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introduce an entirely 
mew design of 
LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort HS 35 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple Outstanding features \ 
include the following . 
@ Made in one piece. ] 
@ Clear-through way for lubricant 
@ Lower overall height 
@ All steel, hardened and Cadmium plated. 
@ Available in all standard threads in common 


demand - HS 67 
@ Are cheaper and better 
These nipples are available in the following thread 
sizes ’ “ea 
4’ B.S.F. §’ B.S.P. $”A.N.F. $” U.N.F. 4%” B.S.F. 
*’ BRIGGS. *%’ A.N.I js” U.N.I g 6 BS.F. 
Retail price for all sizes is 10d. each, compared to 


11d. each for the old type. When ordering please 

use code letters H.S. followed by angle required 

(35°, 67°, or 90°) and thread, e.g., HS 90 

H.S. 67 %” B.S.P.—Hotset nipple 67° angle with %” 

B.S.P. thread 

The old type angle nipple will continue to be available _ 

as well as the range of straight nipples, in similar 

threads to the above = 
=, 


BENTON & STONE LTD 


ASTON BROOK ‘ST., BIRMINGHAM 6, 




















ee 


AERO HEAT TREATMENTS LTp 


PRIORY WORKS, SAREHOLE RD, HALL GREEN, 


manufacturers B | R M | N G HAM 28. Telephone Springtield 3343-4-5-6 
only 


Suppliers to 
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DAVID BROWN 


ARE NOW DESIGNING A 


NEW 
5 SPEED GEARBOX 


FOR 


500 LB/FT ENGINE TORQUE 


POTENTIAL USERS ARE INVITED TO 
COLLABORATE AT THIS STAGE BY 
OUTLINING THEIR PROBABLE 
REQUIREMENTS SO THE UNIT MAY BE 
AS UNIVERSAL AS POSSIBLE IN ITS 


APPLICATION 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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EFFICIENT 
SOTOIRINTE 


Wit h 


MARSTON 
RADIATORS bie 


every form of 


transport 


ri 


ssistance On any problem connected with heat exchange write tc 


MARSTON EXCELSIOR LTD WOLVERHAMPTON tei: Fordhouse 2181 


iny of Imperial Chemical Industries Ltd.) LEEDS Tel : Leeds 37351 


Some people spend a lot of time looking high and low 
for suppliers who can be depended upon to turn up with 
just the right article of just the right quality and on the 
right date. 

You won’t go wrong, so far as nuts and bolts are 
concerned, if you let us in on your needs. And, by the 
way, if you’re not receiving our “* Monthly Stock List” 
please let us know—it’s a handy way of keeping up with 
the supply position. 


Black, bright, non-ferrous nuts and bolts, and high-tensile bolts, too, by :- 
Literature describing our products 


the LA NARKSHIRE should be on every buyer's desk 


Please write for information on sizes 
BOLT A&A RIVET COMPANY LIMETED P 
; and prices. 


Burnbank, Lanarkshire, Scotland. Tel: Hamilton 1241 
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on * BEDFORD % CYLINDER 
HEADS VAUXHALL USE .--~ >: 


ALE 
yoecwald 


By courtesy of VAUXHALL mMoTORS LTD.. LUTON, we 
illustrate a special ARCHDALE machine for performing drilling. 
reaming, counter-boring and tapping operations On cylinder 


heads in an automatic, continuous sequence. 


Developing such machines !s 4 speciality of the ARCHDALE 
organisation, and the machine illustrated is only one of hundreds 
of special machines, including transfer machines, supplied to the 


automobile industry. ' MACHINERY 


Our experienced technical staff will be pleased to co-operate 
with you on any problems connected with drilling, milling or 


allied operations. 


JAS. ARCHDALE 
& CO. 
TELEPHONE: EDGBASTON 2276 (5 unes LTD. BIRMINGHAM, 16 


SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY cee ee 
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PATENT APPLIED FOR 


Send for full particulars NOW to THOMAS ASH & CO. “LTD. © 


‘ASHANCO’ WORKS, 19 REA STREET SOUTH, BIRMINGHAM, 5 Telephone: MIDLAND 46746 








THE ONLY COMPLETE LINE FOR GEAR TOOTH PRODUCTION 


lobbing : Saving 


CHURCHILL CLEVELAND CHURCHILL 


RIGID HOBBER dj c™ RED-RING DIAGONAL 
: GEAR SHAVER 


COMPONENT : Automobile 
Gear—-27 teeth—-9°25 N.D.P 
Helix Angle 26°—13’—15 
Face Width ?”, 


A typical example of 

accurate production 

HOBBING : 3°5 minutes 

SHAVING: 40sec. Remo S ey ul n (dl 
ing ‘002 3” from each flank h 


SOUND TESTING: 40 sex 


CHARLES lesling 
& CO.LTO 
CHURCHILL RED-RING GEAR 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM SOUND TESTER 
ALSO AT LONDON, MANC HESTER, Gli ASGOW & NEWCASTLI 
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Thin -wall 


bearings by 


GLACIER 


REGD. TRADE MARK 


. supplied to the makers of four of 


Britain’s most popular cars. 


THE GLACIER METAL COMPANY LIMITED 


ALPERTON, WEMBLEY MIDDLESEX 


Phe largest manufacturers of plain 


bearings in the United Kingdom 





Aluminium Alloy Castings for Commercial Vehicle Bodywork 


In the construction of this all 
aluminium body, eighty light alloy 
castings of special design, produced 
by William Mills Ltd., are used in 
conjunction with sheet and sections 
supplied by the British Aluminium 


Company Limited 


Sat 
: 8 William ai) 


WILLIAM MILLS LIMITED 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
@ 180-79A 





‘\Y B ONDOy,. 


TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable adva in our yating technique have recently been 
made. This bs ! is from an actual photograph of a ‘London’ 
Brand Leadcoat d and giv yme impression of its even surface 
and brilliant spang 





STOCKED BY 
LEADING MERCHANTS 


SHIMWELL & C2 LTP 


Manufacturers since 1875 


WELLINGTON ROAD : LEYTON - LONDON, E.10 
Tel.: L&YVtonstone 2281/2 
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HOW SHELL WITH I-C-A 
IMPROVES YOUR MOTORING 


“WH I Look under the lid. This is the 


head of a new engine in first-class 





condition, well-kept and 

carefully driven. But you can see 
the deposits that have already 
formed in the combustion chambers. 
rhese deposits glow under certain 
conditions, and only one glowing 
spot is needed to fire the 
petrol-air mixture in the cylinder 
too soon. This is the commonest 
form of pre-ignition — the one 
Shell with I-C-A eliminates. 





Sweeter running and full smooth power have already been 
revealed in millions of cars by I-C-A (Ignition Control 
Additive), This is because of I-C-A’s fireproofing effect on the 





deposits. The diagrams show how important this is. 
The cylinder on the left belongs to an engine running on 








ordinary petrol. A glowing spot of deposit has fired 

the mixture too early : the engine is running roughly, 
wasting fuel, losing power, and possibly being damaged. 
In the cylinder on the right I-C-A has conditioned the 
deposits and firing takes place in the proper manner. 

The engine is now able to run as smoothly and powerfully 


as the maker intended. 


-_ 

The plug may fail when these same deposits form on the 
insulator, for they fuse and form an electrical conductor 
which short-circuits the plug. This picture shows how the 
electrical charge is short-circuited uselessly back to earth. 
I-C:A prevents this sort of misfiring completely : it raises 
the electrical resistance of the deposits and so 

prevents short-circuiting of the current. The plug again 


delivers a reliable, hot spark. 


TRY THE TWO-TANKFUL TEST 


After your second tankful of Shell with I-C-A — the 


second one, because I-C-A must have time to work on 
the deposits in your engine—you will notice definitely 


smoother, sweeter running. 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals 
electro or enamel finishes for the 
Automobile Industry and the Genera! 
Engineering Trades. 





Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: ‘Brisk, Birmingham.” 


Holdens 








' a 
Mie youd... 


Rubber Mil handy) 


...Arubber mill equipped with 








a Bridge Banbury Mixer, sheeting 
rolls, extruding machines and 
moulding presses. A rubber mil 
equipped and staffed to produce 
all kinds of mixings, mouldings, 
bondings and extrusions in rubber, 
in fact rubber materials for any 


trade. 


MIXINGS - MOULDINGS EXTRUSIONS - BONDINGS in RUBBER 


EDGEMOND AVENUE, 
TYBURN, BIRMINGHAM, 24 
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GAS CARBURISING 
wo with PREPARED TOWNS GAS 


Is it enough for a furnace manufacturer to produce furnaces ?. . . 
Wild-Barfield believe not . . . they believe that only from a 
background of the widest metallurgical knowledge can they truly 
fulfil their function. It is from the intensive research which this 
policy involves that Wild-Barfield have pioneered the process of 

gas carburising using prepared towns gas. The numerous advantages 
of the gas carburising process are well known . . . and the use of 
towns gas, after the removal of deleterious constituents, adds even 
further to the precise control of the carbon gradient . . . the precise 
control of the diffusion rate, allowing active carburising to proceed 
at the maximum rate, resulting in faster and better quality carburising 
at lower cost. A feature of this equipment is simplicity of 

control. Much of the process can be carried out without 

supervision and may safely be left to ordinary hardening 

shop personnel. The whole unit is extremely compact 

and clean. Four standard sizes of gas carburising 

furnaces are available with a maximum operating 

temperature of 1050°C. A range of standard models 

with a work space diameter of 12” and work depth of 


22”, to 24” diameter and 48” in depth, can be supplied. 


ELecTRLC 


RrieLD 


FURMACES 


WILD-BARFIELD 


ELECTRIC FURNACES 


for abl heat theaters purroses 


WILD-BARFIELD ELECTRIC FURNACES LTD. 
WATFORD-BY-PASS, WATFORD, HERTS. Phone: WATFORD 6091 (6 lines 
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HIGH SPEED STEEL 
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A tool for every machining 
process is included in the 
““MUSHET” range. 

For Quality and High perform 
ance they remain unex¢elled. From 
the raw material to the finished 
product, manufacture is under one 
control with one main object t t 
Highest Quality. rue Oo 

The pedigree of the “MUSHET” e 
brands of Steel from which they grading 
are made is historic. The experi 
ence gained as producers of the 
first High Speed Steel, plus genera 
tions of experience as Precision Too! TURQUOISE pencils are always true to 
Makers, the scientific application, grading, and the grades are as accurately 
and up-to-date methods is concen- and uniformly spaced as the inches on 
trated in each tool bearing the wour rule 
mark “MUSHET”. 100", “Electronic” graphite, refined in the 
“MUSHET” BRANDS Eagle menses mill to 1 = — 

makes the grading still more accurate. It also 
ENGINEERS’ TOOLS guarantees the smoothest, most flawless lead 


WILL SERVE YOU WELI for easy working, and a uniformly black and 


opaque line for perfect reproduction. 

You can be sure that every TURQUOISE pencil 
will give you exactly the line you want from 
every inch of lead every time .. . without con- 
stant snapping, too, because the more compact 


1 


_ 
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Seventeen basic formule guarantee that 


[: 


Manufactures include: 


Twist Drills, Reamers, Milling 
Cutters, Lathe Tools, Tool Holder 
Bits, Taps and Dies, Hacksaw 
Blades, Chisels, Files and Rasps, lead means greater point strength even with a 
Tube Expanders, Special Tool needle point. No other pencil contributes so much 
Steels, Stainless, Acid and Heat to the success of your work. 7d. each; 6/6d. a dozen. 


Resisting Steels. 


" CHEMI-SEALED' Super-bonded 


SAMUEL OSBORN & CO., LIMITED || DRAWING PENCILS 


with 1007. ELECTRONIC Graphite 


. 
“iy 
=} 

i 


[| 


[: 
= 
\ 





CLYDE STEEL WORKS, SHEFFIELD 





EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM, N.17 


AUTOMOBILE ENGINEER, April 1954 





you start to pack a 





shipment of chains ’ 


Long chains, short chains. Heavy chains, light chains. 
Chains for delicate instruments and chains for 
ponderous earth-moving machines. 

Every kind of chain is entrusted to Remploy’s P.I.P. 
organisation for Preservation, Identification, Packaging. 
Not a job for rough and ready methods, this! For 
instance, even a finger stain can set up rapid deteriora- 
tion on the ground surface of a chain. So the chains are 
first greased without being touched by hand. Then 
follows treatment with suitable preservatives (according 
to the kind of chain); wrapping in greaseproof paper; 
over-wrappings and perhaps wax-dipping; cartoning, 


Remploys 


PRESERVATION 


and packing into wood cases. Complete identification, 
by the manufacturers’ detailed and coded labels, is 
applied at every stage. 

That sums up the chain of events in this instance. 
But other packing problems, other solutions. Remploy’s 
advice is yours for the asking. 

Remploy’s packing is on all M.O.S. Inspectorate 
approved lists. The P.I.P. orgamsation, largest of its 
kind in the U.K., has 13 factories throughout the 
country. These provide everything for a complete 
packaging service —from bag liners and cartons to 
giant packing cases. 


pack anything 


IDENTIFICATION 


PACKAGING 





REMPLOY LIMITED (DEPT. 
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BUCKINGHAM GATE, LONDON, S. 





THE 


DARWIN 


GROUP 


SHEFFIELD + ENGLAND 


n the production of high grade 


ting and corrosion resisting alloy 


shows the preparations of mouldr 


} DARWINS LTD. 


/ TOOL STEELS HACKSAW BLADES PERMANENT 

: MAGNETS HEAT & ACID RESISTING CASTINGS 
Wo ANDREWS TOLEDO LTD. 

J CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wike ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 
WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 























In standard sizes or to 


your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 





Write for your copy today. 


























J. H. HUMPHREYS & SONS 


i i th, Oldham : 
anatertieing ine be al AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
ne: | 


A225 
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Desert Grit 


The fleet of Thornycroft “Mighty Antars”’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
— specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain pa 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Antar 
rumbling across the desert 


A> 45) 
ba Hu 

SPICER a a 
PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED A ela ( yan ITTON, BIRMINGHAM 


HARDY SPICER AUSTRALIA) PTY LIMITED IME T T B R VW f ? / RIA Al 
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Obtainable 
from your stockist 


MADE BY CRAFTSMEN 
FOR CRAFTSMEN 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 


x 


INTAL WORKS 
WATERY STREET 
SHEFFIELD, 3 


Telephone: Sheffield 23072-3-4 
Telegrams: ‘FLUTED Sheffield 3’ 














power 
service 


Books on every aspect of motor 

car maintenance and repair can 

be quickly obtained from Smith’s, 
Lists of the appropriate technical 
books gladly supplied on request. 
Books not in stock quickly obtained 

to order. Our Postal Service sends books 
to any address at Home or Overseas. 


W.H. Smith & Son 


FOR TECHNICAL BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON, wW.c.2 














quality in STEEL 





wanes ones. mt 


Dunelt 
54 


ut 
yeoenum STE 
anise Mor | 


WANG 





ALLOY AND SPECIAL 

CARBON STEELS 

Black rolled, bright drawn or smooth ground, in heat 
treated or unheated conditions. Free cutting steels, heat 
resisting steels, die steels, shear blade steels, high speed 
tool steels, stainless steels, valve steels. 


DUNTIORD & ELLIOTT (Sheffield) LTD., Attercliffe Wharf Works, 
Sheffield, 9. 

41721 (5 lines) Telegrams: 

Also at London and Birmingham, 


“ Blooms, Sheffield 9". 


Telephone 
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E feel justifiably proud of our achieve- 

ments in the production of precision 
aluminium alloy gravity diecastings and of 
the famous users of our services. But with 
aluminium as our business and with the 
finest techniques in the industry for produc- 
ing aluminium castings we do not want, in 
this aluminium era, to rest on our laurels. 


If you require aluminium alloy castings or 
have a production problem requiring strong 
components of light weight consult P.B.M., 
we will gladly assist you and look forward 
to earning a few more medals for ourselves 
and incidentally for you too! 


Gravity Diecastings 
Machined Castings and Assemblies 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 
————————— TELEPHONE: GREAT BARR 1794-5-6 —______—— ae 
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Like de Havilland* | 





Induction 
Heating 
Equipment 

a 


RADYNE 


MODEL C300-—30K w. OUTPUT 
Note these features 








@ Variable output control. 
Direct heating of work 
without work matching 
transformers 
Extreme simplicity 
Tell-tale lights for rapid 
fault location 
Single air-cooled valve: no 
water re-circulator or 
distilled water supply 
necessary 


RADIO HEATERS Ltd. are the 
only British Company whose 
entire resources are devoted 
to the design and manufac 
ture of high frequency heating 
plant. Write today, giving 
details of your problem, how 
ever unusual it may be 


Get radio heaters Itd + wokingham berks 





Grams 


. \ Phon 
production Wokingham 1030/1/2 Radyne, Wokingham 


i T. 


(BIRMINGHAM) 


DE HAVILLAND, B.O.A.C. AND JAGUAR are three gre n 
in this mechanical age. Producing the | t l LIMITED 
the best—and they all use Permacel. De |! unt 
: ge MIDI 

use tenacious Permacel to locate rivet D and 0553 
wing manufacture. All three companies us¢ 
Crepe Paper Masking Tape during paint spra 
Permacel Cloth Tape for every job whic} f 
protection against knocks and scratch r j 
manufacturing companies are finding mor Designers of 
uses for Permace] 

Permacel Tape sticks firmly and at or un MOTOR BODY 
surface, rough or smooth. It is skin-flexi) e! 
the most awkward contours, and when the t es PRESS TOOLS 3 
for removal it peels away easily and clean 

Permacel Crepe Paper Masking Taps é ASSEMBLY jiGcs 
bonded’, This exclusive Johnson & John ( 
permanently bonds the adhesive to tl 
material. When stripped away the tap Single and Double Action Draw 
sticky trace ; Dies. Raise, Flange and Wedge 
A V.1.P. YOU SHOULD KNOW! A Very Impo! Pc ! Action Dies. Form, Curl and 


about all Permacel Masking Tape—it’s unaf! 
paint, chemicals or dope solvents! Brake Tools. Sub-assembly and 
Main Body-built Jigs. 


with — 





problems 


























+ 


A Folder giving full particulars of 

anh eg the scope of our service is now 

es available and will certainly be of 

CLOTH AND * DOUBLE-BONDED’ “ ccaaey interest to you. Send now for 


CREPE PAPER MASKING TAPES i your copy. 


For mip ind guotat 
INDUSTRIAL DIVISION De pt. Al q (GT. BAITAIN) LTO f SLOUGH, BUCKS 
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Mr. Dot can 
fix you up 


Why do the worrying when we've 

already done it for you? Dot 

Fasteners are made in a great 

variety of designs for a 

prodigious number of jobs 
including yours probably. If 

not, our unique experience 

of fastening one thing to 

another will quickly find an 

answer. It’s a sure way 


out of a problem to 


faster onthe 


Trade enquiries to: CARR FASTENER CO. LTD 


47 Woburn Place, London, W.( m 1433 
Manchester : 50, Newton St., Mancheste entral 4057 
Birmingham: 214/215. Daimler House, f Street 

Birminghan 4 2297 
Head Office 
CARR FASTENER CO. LTD. 


Nottingham Road, Stapleford, Nottingham. Te! Sendiocre 2234 





gnore this 
and it may 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 





JAERIALITE 


"Sate, Dependable 


AUTO CABLE 








are your insurance against costly re- 
jections. We supply only tested steel. 


Another good reason why engineers prefer 


KIRKSTALL ::;;" 


STEEL 
CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINEERING LTD - LEEDSS - Telephone : HORSFORTH 2821 








M,15 
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Alber 
Is a 
Master 
of the 
Rolls! 


Public records? No—but the rolls 
that owe their quality to Albert 
Hopkinson are no less important 
in their way. For Albert is a master 
of the cold rolling of steel strip—a sturdy art that demands the highest 
degree of skill and dexterity. Into every minute that he works, Albert 
concentrates a lifetime’s learning. He knows that on his knowledge and 
experience depend the safety and efficiency of the world-wide 
applications of Habershon Steel Strip. 
For well over a century we have manufactured hot and cold rolled strip, 
sheets and sections (maximum width 32", minimum thickness .0015") to all 


specifications and for all purposes. Your enquiries are invited. 


Habershon sree srrip 


meets the most exacting requirements 





J. J. Habershon & Sons Ltd., Rotherham. Telephone 2081 (6 lines) 
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Constant 
. Economy 


B.T.G. Patented Constant 
Helix cutters represent ar 
important advance in manu 
facturing technique and 
cut your costs in all profiling 
die sinking, mould milling and 
reaming applications. Mill 
with a flute lead which vas 
in direct proportion to the 
diameter, the helix angle of 
the teeth remains constant 
throughout the length of the 
cutter. This gives better 
shearing action, minimum 
deflection, increased end- 
mm on loads and permits 
easier resharpening 
For faster cutting 
under better condi- 
tions B.T.G. Con- 
stant Helix cutters 
are unequalled 
m We welcome 
| enquiries for 
| wa single num- 


CONVENT , TAP \ 
\ 

entirely dependent up 

tte jiameter the tined lea 

esult r lect 
and 


| norte 


ez 


CONSTANT HELIX In th 


bers or large 


> 
2 
40, 


| 


BIRMINGHAM TOOL & GAUGE CO LTD BIRMINGHAM 19 | 


Beardmore 


140 








For reliability 


PERRY 


Timing Chains 
are fitted to the new 


Triumph 2-litre Sports 
New Standard 8 


and many other fine British Cars 


For full details please write to 
PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 


























manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 
Please write for brochure on extrusions for the motor industry. 
See our Stand No. C712, B.1.F., Birmingham. 


C.& C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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by using wrought aluminium alloys in place of heavier 
traditional metals for the bodywork and fittings of road vehicles. 
And the saving is not one of weight only. The exceptional durability 
of these alloys means little or no maintenance and the long-term 
economy of dependable, trouble-free service. 


Our Technical Service staff will be pleased to show you how ‘Kynal’ 


sheet, strip and extrusions can reduce costs and increase efficiency in 


your work. 


‘Kynal’ wrought aluminium 


alloys are recommended for :— 


Structural members 
Roofing and panelling 
Window frames 
Tread strips 

Doors 


General small fittings. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.| 
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LFy 


MAX ibang STAes 


| OM Stcrioy 1 
__ TONS 


PER 50. incy On 2 


T l ; 
Ons PER CEmy 


23.80 20 
25.10 | 23 
23.90 21 
23.40 | 19 
24.70 21 
23.20 | 23 


BLACKHEART Malleable Iron Castings 
made by Shotton Bros. are laboratory con- 
trolled at every stage in production. This 
factor plus the use of the most up-to-date 
plant and over 57 years continuous 
experience ensures castings of the highest 
quality and accuracy. We are particularly 
well suited to handle machine moulded 
repetition work. Our technical staff is 
always ready to give advice on design and 


development problems etc. 


% Highest British Specifica 
tion accepted—BSS 310 
(1947) Grade 3. 


SHOTTON 


BROS: LTD 


OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwell 1631-2 


LTEGONIC) Members of the Technically Controlled Castings Group. 








\ 


* 


% DECIMAL DIVISION (1/100 min.) 
x RECORDING 0 TO 30 mins 
START AND STOP THROUGH 
SIDE-SLIDE 

RETURN TO ZERO THROUGH 
WINDING BUTTON. 


mx With side slide at start 
position, the winding button 
controls the return to zero 
and immediate re-start 
action 


AVAILABLE WITH 
MIN. DIAL £5: 19:0 


WITH COMBINATION 
DIAL SHOWING 1 5th SEC. 
AND DECIMAL RECORDER 
46:1:0. 


ind 


| 


IMITED by war and post-war 
L PRESTONS 
have, until recently, been only 
able to satisfy the stop-watch 
demands of the industrial 
North. 


restrictions, 


NOW—thank goodness (or 
what you will)—PRESTONS 
can again give nation-wide 
service to Industry, offering all 
types of stop-watches to satisfy 
the growing urge to increase 
productivity through the study 
of time and motion. 


ALL OUR “TIMERS” ARE 
TOP QUALITY swWISS 
JEWELLED LEVERS—AND 
GUARANTEED. 


A selection will be sent on 
approbation, without 
obligation. 


TEL. BOLTON 876/7. 


PRESTONS LTD. stop.watcn sPEciaLists BOLTON, LANCS. 





Blanking 








BLANKING, DEEP DRAWING, WELDING 





up to 24” « 18”. 


Drawing up to 8” depth 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone: 
NORchern 3634/5 


Telegrams : 
Sevorg, B'ham 
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Kt N PASS NV | 


KENDALL € GENT L™ 


mm : VICTORIA WORKS GORTON 
Telephone EAST 1035 Re MANCHESTER 69 














pS] N20 CAPSTAN LATHE 
AYE Res Fot Maximum Production 


QUIPMENT 


® 12 SPINDLE SPEEDS-BOTH 
FORWARD & REVERSE 


@ RAISED Seeeens GIVING 
NCREASED SWING 


@ LARGE CAPACITY 
SWARF PAN 


@ BED PROTECTED BY 
STAINLESS STEEL COVERS 


Mad Lathes we 
nil built to gel the best cul of 
‘a -Carhile 
culling L004 
Please write for particulars of our full range of 14 1N. BAR CAPACITY 


ep Gaprtan # Turret Lathes 134 in. SWING OVER BED 
: SELLY OAK 1131 


W.WARD & CO.LTD sett oak BIRMINGHAM 29 
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die iitca —A MODERN 
MANUFACTURING SCIENCE 


lligh 
Strength 
lo 
Weight 
Ratio 


When a relatively low weight factor must go 
hand in hand with a high degree of strength and rigidity a 
decision as to the means by which a component is to | 
manufactured should be withheld until it has been ascertain 
whether it is practicable to make it as a pressing, and what 
would be the cost 


Put simply, pressing is a manufacturing scies 
by means of which steel sheets of comparatively mod 
thickness can be formed and shaped into component part 
that will support what often appear to be, at first sight 
loadings in excess of the physical characteristics of the material 
The metal is manipulated in modern power presses by mean 
of expertly contrived dies. A pressing is originated fror 
‘design study’ which aims at a shape and arrangement w! 
resolves the forces acting upon the component through it 
planes of maximum resistance. 


Our Works are equipped to produce 
pressings using steel sheet up to };," thickness, and / 
pressings using material up to }” thickness. It is part of 
our service to undertake ‘design study’ on behalf of any 
Company interested in pressings so that the actual 
design of a part may from the beginning closely con- 
form to the design requirements of the manufacturing 
process. One, or a short series of pressing operations, 
depending upon the design, may be necessary in order 
to produce a particular part. 


This pressing illustrates simply, albeit effectively, the 
rinciple that is applied in this process of manufactur 
tis the end wall of a rail container. In its basic form the 

sheet of metal with which each end is formed would be 

insufficiently rigid, but certain contours are introduced by 
pressing and these impart to the sheet of metal the required 
degree of rigidity and strength. The press used for tus 
pressing is believed to be the largest of its kind in Europe 
Members up to 30 ft. long can be cold pressed. 


‘ 


Please address enquiries Lo : 
woton, 


mM: JOHN THOMPSON 
Tata? MOTOR PRESSINGS LIMITED 
Na WOLVERHAMPTON 


(bowl 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There’s gold... 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 


hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 


UNSURPASSEDCFOR PURITY, 
UNIFORMITY AND DURABILITY 


Phosphor Bronze RODS & TUBES 


Chill Cast Rods & Tubes 4” to 10° 
diameter x 26” long in Gun Metal and 
Phesphor Bronze. 


WHYTE € COLLINS LTD «°° 


KELVIN WORKS FENTON STOKE-ON-TRENT 


SM/YC_740b 
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an- we 


ydiffe m Reliable Castings 


FOUNDRIES LTD IN BLACKHEART MALLEABLE 


Founded in 1906 and suppliers to the 
Motor Trade for over 40 years. Pioneers 
in the use of rotary furnaces. Laboratory 
controlled throughout. Notable for accur- 
acy, reliability and easy machinability. 
We have our own machine shop and 
castings can be supplied fully machined 
if desired. 


FOLLSAIN WYCLIFFE 
FOUNDRIES LTD., LUTTERWORTH 


Nr. Rugby. Tel. Lutterworth 10 & 60 


A group of typical castings in regular production Cogent 


THE HANWELL ENGINEERING COMPANY LIMITED 
COUNTESS ROAD, NORTHAMPTON, 2 


Telephone: NORTHAMPTON 3766-7-8 





SPECIALISTS IN THE PRODUCTION OF ACCURATE LIGHT 
ENGINEERING AND PRECISION REPETITION MACHINE WORK 


Capacity available for Automatic Machine Work 
in quantity, in any metal. Over 70 Auto’s up 
to 2” capacity. 


Capacity for Capstan Work, Accurate Thread 
Production, Milling and Drilling to the most 
exacting requirements. Over 350 machines 
available. 


Case Hardening and Heat Treatment, Rust 
Proofing and Plating. Capacity up to 8 tons 
of smal! parts per week. 


Here is a Modern Engineering Plant covering 
over 62,000 square feet of floor space, with 
experience and Technical Knowledge behind it, 
ready to assist you with your Production prob- 
lems. You just cannot afford to overlook the 
assistance which this well equipped Plant can 
give you. 


No, 1. A.D, Approved Inspection, 


AUTOMOBILE ENGINEER, April 1954 





“SHAKEPROOF’ 


REG 


LOCK WASHERS 
LOCKING TE 


Bé11535 


AND 
RMINALS 


406556-518146 


TRADE MARK Nos 


with the tapered twisted 
teeth that lock tighter 


under vibration 


Note the independent tooth form 


Manufactured from high 
carbon spring steel, hardened 
and tempered, also available 
in phosphor bronze. 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: ‘“‘BARCOL’’ SALE 


Factors’ and Dealers’ enquiries to:- 
Wm. Clark (Spare Parts) Led., 


A.1.D. APPROVED 


SHAKEPROOF 


PRODUCTS — 


438 Harrow Road, London, W.9 











$8.1 








lf you use Drop Forgings, this 

folder will interest you. Leading 

manufacturing concerns use Mitre precision Drop Forgings in order to 
maintain quality and keep production costs down to the minimum. 


| A.J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 





BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


| WERMETIC RUBBER CO. LTD. 


HERMETIC. WORKS - RYLAND ST + BIRMINGHAM 16 
PHONE EDGBASTON 09834  G4stablished 1895 GRAMS HERMETIC. BIRMINGHAM 
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slow motion speeds production ! 


In addition to normal speeds, CLAYTON 
HOISTING GEAR with MICRO SPEED UNITS 
provide DEAD SLOW hoisting, lowering and 
travelling on Alternating Current. For Machine 
Assembly, the precise positioning of heavy parts 
between centre lathes and in Foundries for handling 
Cores and Moulds, the CLAYTON MICRO 
SPEED UNIT is unsurpassed. 


Cheap to insiall, simple to operate and maintain 
and completely reliable, the CLAYTON MICRO 
SPEED UNIT is enabling many progressive firms 
throughout the country to cut their costs and reduce 
their overheads. 


May we send you details? 


(Clayton 7 


Y- CLAYTON 
THE CLAYTON CRANE & HOIST CO. LTD. cee ee 


IRWELL CHAMBERS EAST « UNION STREET - LIVERPOOL, 3 OF ENDURING QUALITY 
Telephone: CENtral 1141 (4 lines) Telegrams: Claymag, Liverpool 
REPRESENTED IN ALL PRINCIPAL COUNTRIES 





Designed for Highest 
“HOT STRENGTH” 


Temperature determination is a prime factor in piston design 


Known behaviour of aluminium alloys at operating temperatures 
enables Specialloid designers to produce pistons with highest 
mechanical properties, combined with optimum running clear- 
ances. Illustrated is a typical high-speed oil engine 
piston, exhibiting markings indicating large bearing 
areas on both skirt and lands—positive proof of 


good piston design. 


FOR OVERALL EFFICIENCY, SPECIFY 


pecialloid 


PISTONS 


SPECIALLOID LIMITED, BLACK BULL STREET, LEEDS, 10 
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made from Spencer 


STANDARD & SUPER GRADES. 
SPENCER SPECIAL STEEL. 


**VELOS’’ High Speed Steel and Tools WALTER SPENCER & CO. LTD 
**TRIPLE CRESCENT” Alloy Too! CRESCENT STEEL WORKS, SHEFFIELD, 4. 
Steels, Broaches, Stay Taps, Machine Telephone: SHEFFIELD 25281 (2 lines). 

Parts, etc. Telegrams: “CRESCENT SHEFFIELD, 4.” 
**CRESCENT’"’ Tool Steel and Tools AND AT LONDON + BIRMINGHAM - MANCHESTER 




















MODERN GROUND FLOOR Thermo-Setting 
Plastic Moulding 


F A * 7 O R 7 As manufacturers of small components 
to the Motor Industry, we have 
R Eo U | R F D experience behind us now extending 
over 25 years. We specialise in 

Mouldings to your own drawings 


IN A GREATER LONDON AREA and specifications for which our 
FOR LIGHT ENGINEERING & ASSEMBLY WORK snah-eeem fe Rey eynepee, 


50,900 to 100,000 SQUARE FEET Established 1928 


Please send details, in confidence, to HARRISON BROS 


CHAMBERLAIN & WILLOWS 39-43, BRANSTON ST BIRMINGHAMAS 


23 MOORGATE, LONDON, E.C.2 “t 
elephone Telegrams 
City 6013 (6 lines). COLmore 4270 “ ARISUN, Phone, B’ham"’. 





























MORE SILENT AND EFFICIENT 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 

Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffie Type. Enquiries cordially invited. 


ENGINEERING COLTD. 


ESTER 


Tel: Culcheth 2167/8 -Cul 3133. Grams: Perfecto *Glazebury 
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Facing 4” off each end and drilling 74" 
centres in 2$” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 





ENGINEERING CO. LTD. 
COVENTRY none COVENTRY 88641 











— SINCE 1807 


We also manutacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding Mach. 
ines, Special Machine Tools for High 
Production, 


ter. standard 


Faces 3° diame bar 


maximum 


ard bed lengt 


ae pto 94", 48” or 72” lon’ 


work u 


Rathbone/1656 











Le 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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THE ENGLISH ELECTRIC (€0., LTD., 


LUTON AIRPORT, have 
VACANCIES 
for ENGINEERS at all levels as follows :— 


SECTION LEADER to direct work on the application of Solid 
Fuel propellants including the development and proving of Solid 
Fuel Motors, promotion of basic study and analysis of performance 
Degree and experience of Design desirable. Ref. No. 1185 


TECHNICAL SUPERVISORY ENGINEERS for project 
offices. Preference to Graduate Engineers with some administration 
experience in aircraft industries Seucmedl, Servo and Electronic 
Engineers are required for these senior appointments. Ref. No. 1262 


MECHANICAL DESIGNER AND DETAIL SECTION 
LEADERS with general automobile or aero-engine experience 
for prototype work on light to medium engineering projects and 
research test rigs. Age 27 and upwards, with H.N.C. or equivalent 
with good workshop and design background. Ref. No. 1261 


SENIOR ENGINEER to develop and apply experimental! stress 
analysis techniques on structural research problems. Degree in 
physics or engineering or equivalent and minimum of 3 years’ 
experience required. Knowledge of strain and resistance measuring 
equipment an advantage. Ref. No. 1114. 


JUNIOR DESIGN ENGINEERS with apprenticeship, at least 
O.N.C. and experience in light or medium engineering workshop 
practice. Knowledge of A.C. and D.C, control circuits an advantage. 
Ref. No. 1263 





All these appointments are progressive and offer excellent opportunities 
to first class men. Applications to Dept. C.P.S., 336/7, Strand, W.C.2, 
quoting appropriate Ref. No 

















_ | E.300 
EXHAUSTER 


@ Very high | 
efficiency @ self- 
contained @ 300 
cu/ft. per hour 
@low price 


Garringtons—whose Forging experience © weighs only FeJ 





19 lbs. @ Other 
extends for more than a century—now | izes available. 


announce this useful set of Double-ended FEENY & 
Open Jaw Spanners. Made from Carbon 
Steel and specially heat-treated to give 
maximum strength, “‘Husky’’ Spanner Sets 
ensure dependability at an economical price. 














WEMBLEY 
Phone: WEMbley 4801 & 4802 


























NITRIDED 


NITRALLOY 
STEEL 


CARBON STEEL for 
OPTIMUM HARDNESS & STRENGTH 


SPA N N E R . NITRALLOY LIMITED 
GARRINGTONS LIMITED 25, TAPTONVILLE ROAD 


BROMSGROVE, WORCS., and DARLASTON, STAFFS SHEFFIELD 10 
Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 
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ADHESION AND SEALING POINTS IN CAR 
MANUFACTURE 


att 





... there's a job for 


‘Bestik 


One of the many important jobs for * Bostik ’ 


Adhesive is sticking draught excluders to car doors. 
The ‘ Bostik ’ System of Adhesion and Sealing was 

developed to meet the Motor Industry’s never *« IN ALL METALS 
ending demand for faster, cheaper, and more As specialists in the production of precision 
efficient production methods. ALL British Car pressings for the leading automobile and 
Manufacturers use * Bostik ’ Adhesives, Prestik, commercial motor manufacturers we are 


and ‘Bostik’ Sealing Compounds confident in the | well equipped to handie all your 
knowledge that... . requirements. 


for every sticking and sealing job in the 
Motor Industry there's a job for A, F 8 J F 4 \ & CA ITE L L 
\ a J ‘4 PHOENIX WORKS - WEDNESFIELD 
tes td s as ee | WOLVERHAMPTON 


The word ‘Bostik’ is a registered trade mark of the 
B. B. CHEMICAL CO. LTD., ULVERSCROFT RD., LEICESTER 
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CLASSIFIED ADVERTISEMENTS 

RATE 44. a —~ Let = 

paragra ged separately. num 

5 = ah 1/-. Advertisements for the 
1954, issue should be 


May, to hand 
mot later than first post April 28th. No 
ibility pted for errors. 


Ls 








CONTACT LENSES 
ODERN Contact Lens Centre, 7 (P.1), 
Endsleigh Court, W.C.i. Deterred terms. 
Booklet sent. [4787 
MACHINERY FOR SALE 
PORTABLE Hiectric Drilis, brand new, } in. 
capacity, 220/250 volts, single phase, and 4 in. 
220/20 voits, singie phase. Finest make, cartoned 
and unopened. Write tull details, Vept \J.), 
F. W. Kubach, 12, Syivan Road, London, 5.E.1y. 
[4803 
PATENTS 
‘'I.HE proprietor of British Patent No. 594687, 
entiued * Radial Pressure Ciutch,” offers same 
for lucence or otherwise to ensure practicai 
working in Great Britain, Enquiries to dinger, 
Stern « Cariberg, 14 Hast jackson Bouievard, 
Chicago 4, Liunows, U.S.A. {477% 


SITUATIONS VACANT 
The engagement of persons answering these 
advertusements must be made through ine local 
opwe of the Mimstry of Labour and Nauonal 
Service, eic., if the applicant ts a man aged 
18-64 or @ woman aged 18-59 incluswe, uniess 
he or she or the employer is excepted from 
the provisions of The Noupcation of Vacancies 
Urder, 1952 
WILTSHIRE COUNTY COUNCIL 


E DUCATION COMMITTEE, 


" SROWBRIDGE FURTHER EDUCATION 
INS iL ULE. 

APPLICA 110ONS invited for post of Assistant 
‘ leacner (Grade A) of Automobile Engineer 
ing witn inecilary subjects to C.G.L.1, stanaard. 
Avility to teach Sneet Metalwork or Machine Snop 
ing ncering 18 desirable 

APPLICATION forms and further particulars 
é may be obtained trom the Organizer, Further 
Education Institute, Court Street, ‘i rowbriage 


K Ns 
DP RECTOR OF EDUCATION, 
[4802 
VACANCY occurs in a large tyre company 
for a man aged 25-28 to be responsible for 
investigation of product performance and 
product testung. The position offers wide scope to 
an energetic and willing worker, and would 
appeal to those having an automobile engineering 
and drawing office background. Apply Box 4445 
c/o Automobile Engineer, [4790 
[DESIGNER DRAUGHTSMEN required for 
motor vehicle rear axle drawing office. 
Applicants with mechanical engineering design 
experience will be considered. Salary offered will 
be commensurate with experience and ability. 
Applications giving full details of experience and 
qualifications to be made in writing to the Per 
sonnel Superintendent, Messrs. Morris Motors 
Limited, Tractor and ‘Transmissions Branch, 
Drews Lane, Ward End, Birmingham, 8. [4791 
KA LTD. require 


the 


Draughtsmen for 
Applications, 
and salary 


‘ENIOR Chassis Design 
7 interesting work on new project 
stating age, qualifications, experience 
required to 
(CoHIEF DRAUGHTSMAN, English Racing 

/ Automobiles Ltd., London Road, Dunstable, 
Beds [4792 
([ECHNICAL Intelligence Assistant required by 

Ford Motor Company Limited, Dagenham 
Essex, to be responsible for collecting and collat- 
ing technical, price and production data, Must 
be capable of condensing results into report show 
ing forward trends, Will be required to maintain 
and develop records and library involved. Sound 
eneral experience in the motor industry essential 
Rents to Salaried Personnel Department, quoting 
reference A/TA [4793 

J XPERIENCED Draughtsmen required for 

4 detailing and chassis layout by Commer Cars 
Limited in their Luton, Maidstone and Coventry 
design offices, Permanent positions with Pension 
Scheme Please apply in writing stating age, 
experience and salary required to the Secretarial 
Department, Commer Cars Limited, Luton, [4794 
| pRAUGHTSMEN: Experienced Chassis 

Draughtsmen required in Maidstone. Good 
rospects of advancement. Sports Club and 
ension Scheme; 5-day week. Write, giving 
details of experience and salary required, etc., 
to Box 3690, c/o Automobile Engineer [4786 


152 





é desigr nd development of 
sions 
Applicant ild 
expener 
fications of egree 
cants to give 


and 


SITUATIONS VACANT 
ASSISTANT Chief Designer required for the 
power transmis 
ciated with automobile practice 
have considerable practical 
sutomobile design and have quali 
standard. Age 35-40. Appli- 

details of training and experience 
Automobile Engineer [4795 
ASS Engineer required 
nd co-ordinating oflow line lay-outs 
line on automobile and aircraft 
Suitable applicant must be fully 
th modern tooling methods, and 
have had production experience, The 
job require man capable of co-ordinating the 
work of several departments, capable of super- 
vising the installation of transfer lines, and he 
should a possess a knowledge of material 
handling methods State in confidence full par 
ticular f reer to date and salary expected 
Box 444 Automobile Engineer [4796 


pP4 rE) Engineer required to advise on all 
matter ippertaining to patents concerning 

Automobile and Aijrcraft Accessories. Essential 

qualifications and experience 

(a) Wide experience of Patent procedure 

(b) Keeping in touch with Overseas Patent Deve 
lopment, as applied to the above products 

(c) Evaluating new designs from a Patent coverage 
angie 

(d) Putting ver to Engineering Personnel the 
significant points of existing and new Patents 

(e) Working on Patent matters with Patent 
Agent 

THIS responsible 

embracing pension scheme 

PPLICATIONS in writing 

. deta experience and qualifications to 

_ C, WAREHAM, Personnel Manager, Wilmot 
Breeden Limited, Amington Road, Birming 

[4797 


mau 


Box 444¢ 
piss? cl 
planm 
transicr 
component 
conver 


capable of 


ant w 


rst-class 


YTS 


executive position 


stating full 


ham 25 








LOCATING 


for the 
AUTOMOBILE 
INDUSTRY 





i cation 
tomer's specif 
to cus 


q' jantity- 


u 
C 
chinists- B-I-F B’ham 


ma 


Stand D414 
M.C.L. & REPETITION LTD. 


POOL LANE LANGLEY - BIRMINGHAM 
Telephone : Broadwell 1115 (4 lines) and 1757. 


Holden 


YF NEW 8 USED 





ASK for LISTS. 


cA Edwards Ltd 


SITUATIONS VACANT 


SSISTANT Chief Draughtsman. 

man required, with wide experience, for 
Production Wrawing Office, dealing with the 
design of Automobile and Aircraft Accessories. 
snowleage of Light Presswork, Die-Castings, 
Mouldings and »mall Mechanisms  desirabie. 
Applicants must be capable of negotiating design 
ieatures with customers and co-oruinating design 
with proauction personnel. This is a responsible 
progressive position carrying an adequate salary 
ana monthiy§ staff status. Pension scheme. 
Applications stating full details experience and 
qualifications to £. C. Wareham, Personne 
Manager, Wilmot Breeden Ltd., Amington Roaa, 
Birmingham, 25. [4798 


QGENIOR Designers and Detail Draughtsmen 
required for Automobile Engine and Trans 
mission design office of large well-known manu- 
facturers m Coventry. Applicants should have 
had experience in this class of work and 
aesigners should be at least of H.N.C. standard. 
W RITE Stating age, qualifications and salary 

expected to Box 4448 c/o Automobile 
Engineer. [4799 


TE SHNICAL-SALES REPRESENTATIVE : 


First-class 


COMPANY manufacturing suspension equip 
ment and other accessories tor the motor 
vehicle incustry invites applications for the above 
post. 
APPLICANTS must have had experience both 
in the manufacturing and distributive sections 
of that industry; submut full details of their 
previous empioyment and state age. Salary will 
be commensurate with ability and experience and 
successful applicant will be invited to qualify for 
entry into pension scheme. Box 4444 c/o Auto- 
mobile Engineer. [4800 
J ESIGNER-DRAUGHTSMEN are required 
for Senior Appointments in the Gear Group 
ot the David Brown Companies. 
pAk TICULARLY usetul will be the knowledge 
of gears and their application in the auto- 
mobile and general industry. 
LTHOUGH there is no age limit, applicants 
are requested to mention their age in addi- 
tion to a tull description of their experience and 
salary requirements. 
'T'HESE will be monthly appointments, offering 
good salaries, pension, life assurance and 
sickness benefits and good working conditions. 
i EN with technical training and a minimum 
of 10 years’ experience are asked to write 
to the Chief Personnel Superintendent, David 
Brown & Sons (Huddersfield) Ltd., Park Gear 
Works, Huddersfield. [4801 


BopY Draughtsman required for Commercial 
Vehicle Cab and Body Design. 

CAPABLE of producing full-scale layouts for 

‘ all-steel quantity production. 

PREVIOUS experience of Commercial Vehicle 
Bodywork essential. Please apply in writing 

to the Secretarial Department, Commer Cars Ltd., 

Discot Road, Luton. [4804 


AUTOMOBILE Component Manufacturer in 

the — area requires a young Assistant 
for a Research Department specializing in power 
transmission problems and development. Prefer- 
ably of degree standard and with good knowledge 
of automobile design and construction. Must be 
capable of writing a good report. Good scope for 
advancement. alary in accordance with quali 
fications and experience. Box 4587, c/o 
Automobile Engineer. [4805 


SENIOR Engineer is required to lead a small 
team of engineers working on the develop 
ment of control equipment for automatic 
transmission systems for motor vehicles. Appli- 
cants should be graduates in mechanical or 
electrical engineering and must be capable of 
initiating original development work. It is 
essential that they should have initiative and a 
keen interest in this type of work. The position 
carries considerable responsibility and the salary 
will be on a comparable level. Please reply, 
stating details of career, qualifications and age, 
to Box 3317, c/o Automobile Engineer [4784 


SENIOR and Intermediate Designer/Draughts- 
men required for design and detail of vehicle 
component assemblies. 
APPLICANTS having good general light 
+“ engineering training and experience will be 
considered. 
NTERESTING range of work, excellent 
working conditions and rates. Pension Scheme; 
S-day week. 
APPLY in writing, giving full particulars, to 
4% Chief Engineer, Clayton Dewandre Company 
Limited, Titanic Works, Lincoln [477 


EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 


Ww. 
Phones: EUSton 4681 & 3771 
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EAGLE BRAND 
DROP FORGED 
“SPANNERS 
FOR ALL PURPOSES 


BROS (orop-rorcincs) LTD. 


EAGLE WORK 











DRAUGHTSMEN 


REQUIRED FOR 


Design and development of agri- 
cultural tractors and farm equipment. 
Previous experience, H.N.C. or y 
equivalent desired. 

f 


First class facilities. 5 day week. 
Pension & Life Assurance Scheme. 


past hd HARVESTER CO. FO " . EW D E S | G N S 


OF GREAT BRITAIN LIMITED 


Doncaster Works, Wheatley Hall Road, A N D S A LVA G is 


Doncaster, Yorks. 














COMBE DOWN - BATH 


Tel.; COMBE DOWN 2355/6 





CROSS MFG. CO. (1938) LTD. 











Pe Wikek-taaels 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD BINGLEY 
Phone Bingley 2226 & 2351 
Grams: Circlips Bingley 
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WILLENHALL -* STAFFS. 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.£.1 


MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


STOCK RANGE -+,"—10" 


CIRCLIPS 





Th 


D 


AMBER 


STREZe, LONDON. 


WOLVERHAMPTON (Phone : 22591) 


CHEMICAL CO. LT 


MAYFAIR 6161/2/3 


1104/5) 


11A ALBEMARLE 


LONDON (Phone : EAST 17838) CLECKHEATON, YORKS (Phone 


Works 
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cilored for the job 


The lighting of many processes is vital to the smooth and rapid flow of 


For example, poor 
each job taking 
and 


work and to the quality of the finished product. 
lighting could make a spray tunnel into a bottle-neck 
a little too long, a little portion missed, a return to the spray line 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight 
is efficient ; it is economical; and it is flexible. You can ‘ tailor’ it, easily 
and exactly, to the special requirements of production at all stages. 


- only more consistent. It 


s 


¢} 


e.°@ gS p 7: ha 
= oY Bs 
Electricity N OY RODUCTIVITY Issued by the British Electrical Development Association 
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Rover Car Factory, Solihull 


body spray tunnel by fluorescent lamps in a glazed enclo 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — ** Lighting in Industry”. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


High intensity liehting in a 


ure 
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. ae will be there... 
t: A after your castings arrive 


[ama prac tical 


to give you practical advice on problems that can arise during machining. 


foundryman and my job i call on customers after our castings have been delivered to sort out 


“on the spot’? machine o ation difficulties, or to discuss any modifications required during 


his is another of the extra facilities that you get from Birmal 


Our Research and Development Staff will give experienced help in the development of cast components 


and unbiassed assistance in the selection of the right alloy and ¢ asting process Birma! re e you co operation 


from start to finish—specialised attention before, during and after fabrication. That is why 


eal GET MORE THAN A CASTING FROM 


ij and maqnesium castings in the sand, 


* 73) Supply > a a 


wmity de and pressure die processes, ar f zine Pressure die castings. 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS SMETHWICK 40 BIRMINGHAM 








